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NaMe Date

Please do the work in the space provided.
Place your answers on the answer sheet. Unless otherwise
requested, express all decimal ansWers to two (2) decimal
places and reduce all fractions to lowest terms.

Write the number.

1. twenty-three

2. nine thousand, two hundred, sixty-eight

Write the word.

3. 47

4. 1,091

How many thousands, hundreds, tens, and ones?

5. 4,679 thousands, hundreds, tens, ones

6. 9,067 thousands, hundreds, tens, ones

Circle the largest number.

7. 1,020 1,021 1,121 8. 999 9,099 9,909

Put these numbers in order. Write the largest first.

9. 5,089

5,090

5,900

5,908

Add or sUbtract.

11. 50 12. 78 13. 113 14. 746
+ 30 - 42 + 245 - 301

2
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15. There were 34 yes votes and 62 no votes. How many voted
at all?

16. A dealer had 529 cars in stock. 302 cars were sold. How
*any were left?

Subtract.

17. 3,146
- 1,908

Add.

18. 560
- 98

20. 414 + 36 +.389 + 20 =

Write the numbers.

21. Fifty thousand, four hundred ninety-eight

19. 7,005
- 418

22. Eight hundred million, seven thousand, four hundred seven

Find the Answer.

23. 9 0, 8 5 5
- 2, 4 1 1

24. 5P + (13 - 17 =
3

25. Find the average of 77, 68, 93, 55, and 82.

3
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26. Write the proper:pkotraCtOr reading shown below.
kyles ,

= -
Estimate to th nearest ten-thousand.
Circle the correct answer.-

27. 41978,0401people voted. 1,5614820 voted for Scott. How
many voted for someone else?

6,420,000 3,420,000

Rultiply.

28. 4 X 9 =

Divide.

30. 81 4 9 =

28360,000

29. 6 x' 5 + 4 - 2 x 3 =

31. 14, 877 4. 1102 =
(Express remaindee-firiaYs - fraction and decimal)

32. 6 4 6 =

Solve this problem.

33. Eduardo gave Spanish lessons. He charged $7 a lesson
for each stndent. There were 9 students in his class.
How much did he make for each class?

Kultiply.

34. 8 7
x 9

35. 3 4 5
8

4



, Divide. Show if May numbers are left *var.,'

36. 3T-3-91 37. 37)8,65G

Windt-the answer.

38: Mr. Gomez worked 236 days last year:
How mudh did he make each day?

Add or subtraat.

He made $11,800.

39: 8 A 40. 3 5 2.
11 14

+ A - 1 6 11
11

.0
14

1.

41. 2 5 A 42. 3 7 a
8

- 9 - 1 9 A
6

43. Express 222 as a mixed number.
33

44. Three pieces are cut from the length of .angle iron shown
in the following sketch. What decimal fraction of the
original length of angle iron (36 in.) is the length of
angle iron remaining? Include all J. in. cuts in the
computations. 16

(Note! in. = ")

Jo
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45. If a carpenter needs nails longer than 1 3/8-indh, should
she use 1 3/4-inch or 1 5/16-ineh nails?

46. An electrician needs 20 3/4 feet of airing for one iob
and 32 3/8 feet for another jOb. Nov aany feet of wiring
aro needed for both jag?

47. Patrick needs 1 3/4 cups of sugar for a cake and 1 3/4
cups for the frosting. If he has 3 cups of sugar, does
he have enough? If not, how much mere does he need?

Multiply or divide.

48. 3 1 + 1 2 49. 11x 2 1
2 4 5 4

...

50. Find the center of the object below.

le
11° - 7 Mr

01

Solve.

51. Find the missing dimension.

2-7"-
16

2-1-

tag

6



Add Or Subtract

52. .Add .9 and .3

53. Find the center of the circle belov.

Multiply or Divide.

54. .041
x .0 3

56. .6 ) 5 .4 7 2

55. 34 ) .0 8 1 6

57. .025 ) 2 3 7. 5

58. 9 is percent of 45? 59. What is 5% of 900?

60. 80% of what number is 60?

7

12
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62. A circle is made up of 360 therefore, a semi circle is
made up of degrees. .

63. In the circle shown below angle A is 85 , therefore,
angle Et is degrees.

8

13



64 - 71. Below is an American (English) tape measure. Fill
in the missing dimension below.

9

14



72. You are given the materials and a print of the object on
the right. Your job is to lay,out the center-lines for
the 4 up-right objects to 1/16th + of an inch 'Accuracy
so that the spaces are the same size.

Xstbod One -- Solve by using all feet.

Step 1. Draw a sketch of the object and dimension.

Note: There are 4 uprights, but there are 5
spaces.

Step 2. Divide by the number of spaces.
(Carry the decimal 3 places if necessary.)

Step 3. Convert the decimal so you can read the
dimension on an American (English) tape
measure. Multiply by the desired denominator.

Step 4. Make a list of eanh separate dimension.

10

15

T;



73. Find 1/2 of 4'9" =

74. Find 1/2 of 8 lb. 5 oz.

75. Find the length ol! the brace on the right.
Convert answzrs so it can be read on an American
(English) tape measure.

.110111,1111

76. Read the settings on the English micrometer scales shown
below (0.001").

0.

b.

11

a.

b.



ANSWER SHEET

1. 27.

2. 28.

3. 29.

4. 30.

5. 31.

6. 32.

7. 33.

8. 34.

9. 35.

10. 36.

11. 37.

12. 38.

13. 39.

14. 40.

15. 41.

16. 42.

17. 43.

18. 44.

19.

20.

,45.

46.

21. 47.

22. 48.

23. 49.

24. 50.

25. 51.

26. 52.

12

17

+,
I



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

13
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Name Date

Please do the work in the space provided.
Place your answers on the answer Sheet. Unless otherwise
requested, express all deciMal answers, to two (2) decimal
places and reduCe all fraCtions to lowest terms.

Subtract

1. 7,005
418

Add

2. 414 + 36 + 389 + 20 =

Find the Answer

3. 90,855
- 2,411

4. 58 + (13 + 32 - 9) - 17 =
3

5. Find the average of 77, 68, 93, 55, and 82.

Write the proper protractor reading shown below.

14

19



letinate.to the.noarest:tsi thousand.
gorrect.Onswer.-':,

7. 4,978;040,p4Opie'votiod. 1/561;820 voted for Scott. How
many voted for snneone else?

68420;000 3,420,000 2,3608000

Multiply

8. 6 x 5 + 4 - 2 x 3 =

Divide

9. 14,877 .:- 1,102 =
(Express remainder two ways - fraction and decimal)

Multiply

10. 87 11. 3,405
x 9 x 37

Divide - Show if any numbers aro loft over

12. 3 Troll- 13. 37 ) 8,650

Find the answer

14. Mr. Gomez worked 236 days last year. He made $11,800.
How much did he make each day?

Add or Subtract-

15. 8 9 16. 35 3

11 14
+ 5 - 16 11

11 14

19. Express 237 as a mixed number.
33

15



20. Three pieces are cut, fro* the 'length it;)f;:.anglik #onshown
in the tollowint.sketch.. "that deciall'Iraction Of '.the
otiginal length ofoxisile, iton (-16- An.) is the length of
angle iton' remaining?,
Include all in.,J'Cuts in tilts ccaputations.

16
MOM in. is 04

Solve

21. If a carpenter needs nails longer than 1 3/8-inch,
should she use 1 3/4-inch or 1 5/16-inch nails?

22. An electrician needs 20 3/4 feet of wiring for one job
and 32 3/8 feet for another job. How many feet of
wl:ing are needed for both jobs?

23. Patrick needs 1 3/4 cups of sugar for a cake and 1 3/4
cups for the frosting. If he has 3 cups of sugar, does
he have enough? If not, how much more does he need?

Multiply or divide

24. 3 1 i 1 2 25. 1 1 x .2 1
2 4 5 4

16

21
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26. Find the center ot tEl object below.
, '

'Solve

27. Find the missing dimension.

7

1
21-1

V
16

91"4

add or subtract

28. Add .9 and .3

29. Find the center of the circle below.

Multiply or Divide

30. .041
x .03

17

31.

22

34 ) .0816



32. 33.
.6 ) 5.472 .025 ) 237.5

Solve

34. 9 is porcent of 45? 35. What is 5% of 900?

36. 80% of what nulber is 60?

37,
OWIECT KOPORTION 113

%
. ,

224 se 55:1I

1
lilis

I

1
11

i

22

.
6.4 .

38. A circle is made up of 360 therefore, a semi circle is
made up of degrees.

1R

23



39. In the circle shown below angle A is 85 , therefore,
. angle B is degrees.

40 - 47. Below is an American (English) tape measure. Fill
in the missing dimension below.

19

24



48. You aro given U. materials and a print of the objou t on
the right. Your job'is to lay out the,center-lines tor
the 4 upright objects to 1/16th + of an inch accuracy
so that the spaces are the same size.

ar-

Method one --- Solve by using all feet :

Step 1. Draw a sketch of the object and dimension.

Note: There are 4 uprights, but there are 5
spaces.

Step 2. Divide by the number of spaces.
(Carry the decimal 3 places if necessary.)

Step 3. Convert the decimal so you can read the
dimension on rn American (English) tape
measure. Multiply by the desired denominator.

Step 4. Make a list of each separate dimension.

20

25



49. Find 1/2 of 4'9" =

50. Find 1/2 of 8 ib. 5 oz.

51. Find the length of the brtce on the right.
Convert answers so it can be read on an American
(English) tape measure.

90°

52. Read the settings on the English uicrometer scales shown
below (0.0019.

a.

S.

b.
b.

Round these numbers to the nearest hundreds

53. 5,364 54. 4,221

Round these numbers to two decimal places

55. 3.14159 56. 73.84793

21



57. 3.64 x 10 =

."'

58. In an isosceles trialle two angleslaretequal. In Some
isosceles.triangle,-F gUlie biloweaglowik-anCB are'
equal. Angle C is 15.8 more than:angle A. Find the
three angles.

59. A storage room is 2.5 times longer than its wide. See
Fig. below. The perimeter is 28 m. Find the length and
width.

Is-- 2.5W

11

60. The total cost of an electrical shop and the lot was
$84,800. The building costs $830 more than eight times
the cost of the lot. Find the cost of the building and
of the lot.

61. A conductor 65 ft long is cut into two pieces. One
piece is 5 ft longer than one-half the other. How long
is each piece?

22

27



62. The sum of the three angles in any triangle is always
180 , regardless of the size and shape. In a right
triangle (one 90 angle), one acute angle is twice the
order, Fig. below. What are the two acute angles?

round the total surface area of the following objects. Round
as neccesary.

63. A sphere with a diameter of 3.00 in.

64. A rectangle solid with dimensions : 44 cm ; 35.35 cm ;
and 10.0 cm.

Change to noted unit of measure

65. 3.5 ft = in.

66. 25 m = cm.

67. 0.0003 kg. = g.

23

28
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ANSWER BENET

1. 23. 45.

2. 24. 46.

3. 25. 47.

4. 16. 48.

5. 2.7. 49.

6. 28. 50.

7. 29. 51.

8. 304 52.

9. 31. 53.

10. 32. 54.

11. 33. 55.

12. 34. 56.

13. 35. 5'7.

14. 36. 58.

15. 37. 59.

16. 38. 60.

17. 39. 61.

18. 40. 62.

19. 41. 63.

20. 42. 64.

21. 43. 65.

22. 44. 66.

67.

24

29



UNaT NM MUMBEEI
mencTim:

Aftei studying thid

- add,' stibtract, multiply-,,ind' divide-Whole
numbers

- understand the meaning of a whole number
or Unit

- be able to pick out key words in written
problems

- understand the order of operations in solving
problems

- solve word problem s

Dictionary: Look for the following helpful words which will
determine the type of problem.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

total

sum

remaining

difference

increased by

decreased by

more than

less than

added to

plus

minus

subtracted from

calculate

solve

Arithmetic Sign or Operation

J..

ONO

ONO

ONO

ONO

perform operations indicated
by words or signs

calculate

25

39



15. find calculate

16. answer units report answer in same measure
or name as applied to the
numbers in the problems

17. measure inches, pounds, acres,
devices, gallons, etc.

26

31



naction 1: Using a Calculator (hasad on availabla nodal)

1-A Instruction for addition (+): 13 + 98 la

1-8 Examples

1-8.1 25 + 39 =

1-B.2 107 + 1425 =

1-B.3 111 + 17 + 25,739 =

1-c Instruction for subtraction (-): 98 - 13 =

1-D Examples

1-D.1

1-D.2

1-D.3

129 - 35 =

203 - 193 =

1195 - 50 - 165 =

27

32



UNIT IL USIYG

DRILL SHEET

CALCULATOR - ADDITION an SUBTRACTION

1D-1 3 + 79 =

1D-2 11 + 97 =

1D-3 14 + 35 =

1D-4 33 + 33 =

1D-5 79 - 14 =

1D-6 55 - 52 =

1D-7 83 - 14 =

1D-8 22 - 6 =

1D-9 44 + 33 =

1D-10 25 + 18 =

1D-11 44 + 13 - 11 =
1D-12 58 + 58 - 47 =
1D-13 47 - 3 + 4 = MNIM1
1D-14 29 + 29 - 23 =
1D-15 33 - 19 - 11 = ..?"...

1D-16 1,001 + 1,275 =
1D-17 1,975 + 10,345 =

1D-18 11,989 - 8,763 =

1D-19 5,040 - 3,009 =
1D-20 25,876 + 23,999 =

1D-21 33,013. - 17,666 =

1D-22 38,848 + 160 =
1D-23 38,848 - 1,606 =

1D-24 74,929 - 119 =
1D-25 73,919 - 108 =

28

33



Section 2: Using a Calculator

2-A Instruction for multiplication (X): 5 x 16 =

1. set decimal indicator at zero

2. enter 5

3. press [x] key

4. enter 16

5. press [=] key; display shows 80

2-8 Examples

2-B.1 14 x 11 =

2-B.2 179 x 555 =

2-B.3 139 x 93 =

2-C Instruction for division (f): 75 - 5 =

1. set decimal indicator at zero

2. enter 15

3. press (4) key

4. enter 5

5. press [=] key; display shows 15

2-D Examples

2-D.1 555 f 15 =

2-D.2 40 4, 8 =

2-D.3 900 4. 50 =

29
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DRILL SHEET

UNIT IL USING CALCULATOR - MULTIPLICATION an DIVISION

2D-1 17 x 3 =1

2D-2 11 x 19 =
2D-3 107 x 4 =
2D-4 905 i- 5 =

2D-5 168 4 =

2D-6 238 2 =

2D-7 919 x 804 =

2D-8 75 x 75 =
2D-9 1000 4- 25 =

2D-10 500 4- 125 =

2D-11 63 x 44 x 2 =
2D-12 11 x 97 x 8 =
2D-13 5555 11 =

2D-14 16 4 =

2D-15 108 4:- 4 =

2D-16 12 x 3 x 48 =
2D-17 798 14 =

2D-18 999 333 =

2D-19 126 3 =

2D-20 9 x 15 =
2D-21 3088 -I- 4 =

2D-22 108 ;- 9 =

2D-23 2727 4:: 3 =

2D-24 74 x 11 =
2D-25 555 x 232 =

AIM

IMO

30

35



Section 31 Place Value

A. You arc a clerk at a retail
dimes and pennies. HoW do:yo
change using the fewest nualbe

store. All you have is
:uIgive someone 43.cents
r of coins?

B. 43

28

C. 43

+ 28

10 10 10

OR

D. Decimal System Place Value

1. One hundred twenty-three

2. Two thousand thirty-five

3. Thirty thousand seven

4. Sixteen thousand five hundred

nundred ten
pillions thousands thousanda thousands hungrgdg tens ones

1. 1 2 3

2.

3.

4.

31

36
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Section 41 ?Mat is &whole?

Fig. 1.4

The circle above could rePresent grapefruit, or
a ylmla dollar. It could-reprosont,enything that was
complet, meaning nothing- lliftover,or missing.

We use integers whidh are the nuierals ve,Associate with
counting to make up whole numbers. Those are 1,2,3,4...

Word Problems - Addition & Subtraction

Earlier in Lessons 1 and 2 ve learned how to add,
subtract, multiply, and divide using a calculator.
We will now learn that there are words that
instruct us what to do in arithmetic operations.

Examples

1. Bob's hours for the past week are listed b-l.ow:

a. What is the total number of hours he
worked?

b. If any hours over 40 hours per week are
overtime, how many hours of overtime did he
work?

Monday: 7
Tuesday: 10
Wednesday: 6
Thursday: 12
Friday: 11

2. Sue's yearly salary at the XYZ Company was
$26,700. When the company relocated, Sue
accepted a position with the ABC Company for

33

33



$1,900 less than she was making at XYZ.
much is she making at ABC? =all

3. Shown below is a board used to manufacture
micro-electronic devices. The letters, A
through H, represent dimengions On the board;
the dimension for each letter is measured
between lines touchcl by the arrowheads.

In this exercise 12 different sets of
dimensions are given with 2 dimensions misaing
in.each st. .Solvo for the missing dimensions
(in millimeters); place answers in blank
spaces: * Helpful if a straight edge is used
under each line.

A

1. 3 15 4 5 7 6
2. 24 67 27 22 :11 27
3. 107 312 98 98 127 79
4. 206 781 196 184 307 129
5. 10 40 7 14 63 27
6. 92 238 79 143 400 300
7. 22 lq 30 29 80 140
8. 103 98 48 33 387 101
9. 237 196 41 303 701 172

10. 39 29 47 29 100 101
11. 96 68 47 48 220 190
12. 207 109 117 290 400 500

34
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f'

DRILL SRN=

Mai la. IND MUMS - ADDITIlitia..MMERMITML
MULTIPLICATIONA zywaff

30-1 A section of a concrete vall and footing for a
clean rooa are shown in the figure below. What is
the total height of the wall and footing?

31.2 During the first week of April, the following
number of wafers were cut froa silicon rods: 5,570
wafers on Monday; 7,855 wafers on Tuesday; 7,236
wafers on Wednesday; 6,867 wafers on Thursday; and
6,643 wafers on Friday. During the following
week, 4,050 sore wafers were cut than
during the first week. Find the total wafers cut
during the first two weeks of April.

35

'10
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3D-4 A duplicating machine operator at ALPO makes
copies of printed: material-fot,yarious
departments. A log-is kept=torecord the nutber
of copies made.foreach department. The monthly
log is shown in Fig. 1-2:'

ITErVii7ffigt

Production

Eng.& Design

Personnel

Accounting

Sales

Data Processing

PURHasing

Inspection

RecWong

NUMBER OF COPIES

WEEK 1 WEEK 2 WU 3 WEEK 4

853 712 956 1088

1050 936 277 732

2756 1935 2080 993

830 0 344 130

1202 555 3859 2444

85 53 0 187

102 1637 767 845

177 286 53 0

538 613 423 778

Fig. 1-2

a. Find the total number of copies made in week 1
b. Find the total number of copies made in week 2
c. Find the total number of copies made in week 3
d. Find the total number of copies made in week 4
e. Find the total number of copies made for the moEFET-

3D-5 ALPO was charged $465 for repairs to the company
shuttle bus. The charges for labor are $196.
Paint and materials cost $67 -And replacement parts
cost $110. How much profit is made by tha outside
contractor?

37

4 2



3D-6 The tool and die department must know dimensions A
and841 order tofnishifrind surfacosPandO of
the cc,k4onent for a tasting machine shown in the
figure folow. All dimensions ars in millimeters:

a. Solve for A: report answer in millimeters

b. Solve for 8; report answer in millimeters

3D-7 The cafeteria baker makes a batdh of cookie mix
which weighs 48 pounds. Pastry flour and other
ingredients are used to make the mix. The weights
of the other ingredients are 13 pounds of almond
paste, 12 pounds of margarine, 5 pounds of egg
whites, and 7 pounds of granulated sugar. How
many pounds of pastry flour are used?

OPEINII1

3D-8 Sue March went to town sad bought a skirt for $22,
and a hat for $7. How much money did she receive
hl change from two $20 bills?

3D-9 During a basketball game, seven players scored the
following points: 12, 9, 21, 16, 14, 17, and 35.
If these were the only scores for the team, what
was the teamts final score?

3D-10 There are three machines available to saw-cut
silicon rods. Machine A cuts 13 inches per
minute, Machine B.cuts 8 inches per minute, and
Machine C cuts 11 inches per minute. How many
inches of silicon can be cut in 1 minute if all
three machines are working?

38

43



3D-11 If four containers in a storage area have a
capacity of 12 gal., 27 gal., 55 gal., and 21
gal., could 100 gal. of acid be stored in those
containers?

3D-12 How many feet (*) of floor sarkinz are needed to
enclose the inspection area illus rated in the
following figure:

ale

=M:10

3D-13 During a one-month period/ the maintenance
department installed the following numbers of
switch outlets: 23/ 14/ 36/ 27/ 191 211 341 and
28. What is the total number of outlet Loxes
installed?

3D-14 The credit union clerk received the following
amounts from employees: $851 $1251 $137, $961
and $109. How much total money was received?

3D-15 The shipping department air freighted the
following amounts of micro-electronic covonents:
7/286 lb., 8/106 lb., 7/832 lb., and 81215 lb.
What was the total weight shipped? MINIM

3D-16 The following pounds of solder were purchased by
ALPO during a one-montb period: 40/ 75/ 125, 70/
1501 80, 951 110/ and 60. What is the total
number of pounds of solder purchased that month?
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3D-17 Three lengths of tubing for packaging are
needed: 15 in., 18 in., and 10 in. Can these
pieces be cut from a length of tubing 42 in.
long?

3D-18 An ALPO pipefitter needs 23 pieces of pipe.
Each piece must bit 443 centimeters (cm) long.
What is the length of pipe needed?

3D-19 How many reams of paper are required by a
printer who has 12 jobs to do for ALPO, each of
which requires 32 reams of paper?

3D-20 If the maintenance contractor has 15 employcs
who are paid $185 each per week, what is the
weekly payroll for the employees?

AMIIMMD

3D-21 A truck can haul 400 fixtures. How many
fixtures can be moved by the truck in 15 trips?

3D-21 Thirty-five rolls of electrical cable were
ordered, each contains 1025 ft. What is the
total number of feet of cable on the rolls?

3D-22 An ALPO construction estimator earns $2600 per
month. How much ic earned in 6 months?

3D-23 How many resistors are needed to build 30 TV's
if each TV requires 305 resistors?

3D-24 An assembly line can produce 23,090 parts a day.
If the assembly line has no problems, how many
parts can be produced in 20 working days?

3D-25 What is the weekly payroll if 48 employees each
earn $218 a week?

3D-26 In one ALPO building where 46 outlets are being
installed, 1472 ft. of cable are used. What is
the average number of feet used per outlet?

3D-27 Twelve water tanks are constructed in a welding
shop at a total contract price of $14,940.
What is the price per tank?
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3D-28 Fifteen packages of conduit are purchased. The
total weight of the Shipment is 3120 lb. What
is the weight per package?

3D-29 Now try this!

Arrange numbers in the figure below so that the
sum around each circle and along each straight
line is the same.

111111111111MIND

3D-30 With experience, the distributive property
can be used for more difficult mental
computations.

Thought Process

35 x 102 = 35 x (100 + 2)
= (35 x 100) + (35 x 2)
= 3500 = 70
= 3570

Thought Process

45 98 = 45 x (100 - 2)
= (45 x 100) - (45 x 2 )

= 4500 - 90
= 4410

Can you find these products mentally?

15 x 103 101 x 92 18 x 99
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Section Ss Order of Operations

1. First, do all within grouping
symbols. Group symbols are parentheses (),
brackets (3, and' races ().

2. Nowt, do multiplication ,and division operations
in ordor from left to right.

3. Last, do addition and subtraction operations in
order from left to right.

Reminder that is a sign for multiplication
also.

Examples

1. Find the value of

(15 + 6) x 3 - 28 - 7

21 x 3 - 28 - 7

63 - 28 i 7

63 - 4

2. 9 + 12 - 5

21 - 5

3. 35 + 30 It 5

35 + 6

4. (35 + 30) - 5

65 - 5

5. (10 x 8) - (5 4)

80 - 20

6. (240 4 80) 15 - 3

3 x 15 - 3

45 - 3
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DRILL SHEET

max ja ODER a OPERATIONS

4D-1 12 + 4 2

4D-2 26 4 2 x.8
4D-3 6 x 5 + 4 - 2 x 3
4D-4 10 7 5 + 10 - 2 x 4
4D-5 96 ; (3 x 2) + 4 x (3 x 5)
4D-6 [6 + (3 - 1) x 2]
4D-7 86 [5 x (16 + 7 - 2) - 3]
4D-8 4 x 5 x 93
4D-9 (26 + 2) - (5 + 1)
4D-10 4 x 5 + (6 - 4) 4 2
4D-11 18 ; 2 x (4 + 3)
4D-12 24 4 3 x (4 + 1)
4D-13 8 x 3 + 6 x 7
4D-14 (410 x 3) - (17
4D-15 27 ; 3 + y9 x (6 - 5)
4D-16 97 - 3 x 11 + 8
4D-17 [7 x (11 x 3) - 8 x (7 + 3)]
4D-18 (19 + [3 x (9 + 4) - 9 - 3] - 11)
4D-19 (27 3 x 2 x [27 - 6 x 4] + 27)
4D-20 (27 + [ (11 - 9) - 2 x 7 x (6 + 5)] 11) =
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DRILL SHEET

UNIT IL REmzugAL APPLICATIONS SEOUIRING, mug gi OPERATIONS
fir ARITHMETIC IMPRESSIONS

5D-1 An engine is used by ALPOls receiving department
to lift heavy crates on the loading dock. The
horsepower needed to lift crates can be found as
follows:

horsepower = (weight of crate x distance lifted - time) 4. 550

Find the horsepower needed to lift each of the
crates listed in the following table:

TIL11161111911.

5D-2 The accounting department computes the annual
depreciation of each piece of tooling, equipment,
and machinery in ALPO. From a detailed itemized
list, the accounting del rtment groups al.k items
together that have the same life expectancy
(number of years of usefulness) as shown in the
following table:

GROU
FINAL YEARS OP ANNUAL

COS VAI01 ommossil..plonmagIoN
--KT111111MMU UMW
TIT1

41:2*-X0
dik.Maoh

sent___$17,909...__Aa"049 lamp
nery___067.70q_427.94Q kyoars

TOTAL ANNUAL DEPRECIATION

Find the annual depreciation for each group and
the total depreciaticl of all tooling, equipment,
and machinery, as follows:

Annual Depreciation = (cost - a'nal value) 4- number of years
of ugefulness

44
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5D-3 * A general rule is used in the health
field to determine a child's dosage.of
medicine; it is as f011ows:

age age average
Child's dosage = of child it of child + 12 x adult dosage

What dose (number of milligrams) of morphine
.1fate should be given to a 3 year-old child if
the adult dose is 10 milligrams?

* It should be noted that the weight of a child
plays a large role in the dosage of medicine.

45
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MIT 1: BUIEN

- 1R1- 362 4. 1,491 + 73 + 29,248

-1R2- 4,793 - 404

- 1R3- 7,878 x 403

- 1R4- 1755 f 27

- 1R5- 58 + 13 + 32 - 9 - 17

- 1R6- A printing shop prints 9,600 ALPO letterheads on
Monday, 11,760 on Tuesday, 13,354 on Wednesday,
8,846 on Thursday, and 12,215 on Friday. How many
letterheads are printed during the'week?

-1R7 - Five machines at ALPO produce the same product.
Each machine has a counter which records the
number of narts produced. Counter readings for
the begin...mg and ond of one week's productIon are
shown in the following table:

Machine
1

Machine
2

Machine
3

Machine
4

Madhine
5

TRiairffii3ing
Beginning of Wk

18,925 14,382 8,408 36,604 903

Counter Reading
End of Week

47,763 41,201; 36,441 70:235 28,027

Produced

a. How many parts does each machine produce during
the week?

b. What is the total weekly production?
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-1R8- In order to sake the photostat fixture shown
below, a'tool and.dissakeraust determine
diseasions A, 11. C,

a. Dimension A

b. Dimension B

c. Dimension C

d. Dimension D

-1R9- A/PO's Pioneer Store orders 18 cartons of hand
calculators. Each carton contains 64 calculat.drs.
They pay $9.00 per calculator, and then sell eadh
at $7.00 profit. What is the total money
collected when all the calculators are sold?

- 1R10- If one piece of shipping tubing is 111 in. long,
how much will be left if you cut a 79-in, piece
off the tubinj?

- 1R11 - Joe weighs 236 lb. aow. Joe weighed 294 lb. two
years ago. How many pounds did Joe lose during
the past two years?

-1R12- The cooling system of a car will hold 24 qt. of
water and antifreeze. If the cooling system is
full and contains 2 gal. of antifreeze, how many
quarts of water are in the cooling system?
(1 gal. = 4 qts.)
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-1R13- If your churdh social group made 4,000 hoagies for
a benefit and distributed 2,641 of them, could
they fill an order for 1,540 sore?

-1R14- A man of paper contains SOO sheets. Now aany
shoats aro contained in 23 reams of paper?

-2215- ALPO has 17 cars with six-cylinder engines that
need the sparx plugs replaced. If the plugs coso
in packages of eight, how many packages do they
purchase to handle this job?

-1R16- A part -time coaputer orarator earned $1,755 in
13 weeks. How such did he earn per week?

SIN

-2217- Row long a piece of carpct (in inches) should you
buy for a runner for the steps shown in the figure
below:

48
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-1R18- Find the missing measure in the following figure:

$INI-4-7"--,14-42 al +
21$ m

-1R19- For her annual salary, a furnace operator received
the following monthly pays: $1096; $1117; $1067;
$1742; $1896; $2056; $2308; $1483; $1597; $1223;
$1074; and $1029. What was the furnace operator's
annual salary?

-1R20- If a machine setter earlis $23,400 annually, what
is the monthly salary?

-1R21- (21 ; (7 x 3) + (4 x 5) + 25]

-1R22- (720 r 360) + (180 x 2) -
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UNIT 2.1. =MR FRACTIONS

OBJECTIVES

After completing this unit, you will be able to:

. understand the meaning of a fraction, or part
of the whole

dean') the terms numerator, denominator,
improper fraction, proper fraction, and mixed
number

. write eguA. alent fractions

express fractions in lowest terms

. understa74 the meaning of a mixed number

express fractions as mixed numbers

. express mixed numbers as fractions

determine lowest common denominator

. add fractions, mixed numbers, and whole
numbers

. subtract fractions, mixed numbers, and whole
numbers

. multiply fractions, mixed numbers, and whole
numbers

divide fractions, mixed numbers, and whole
numbers

follow order of operations involving fractions

. solve word problems involving fractions

Dictionary:

1. Fraction

2. Numerator

3. Denominator

50

Meaning

of the whole

number in a fraction above
divisor line; for parts of
the denominator

number in a fraction below
divisor line; for how many
parts make up the whole

r



4. Terms

5. Common

6. Common Fraction

7. Proper Fraction

8. Improper Fraction

9. Mixed Number

10 . Equivalent

numerator and denominator in
a common fraction

familiar,

one whole number divided by
another whole number

less than a whole or one

-more than a whole or one

51

a whole number with a proper
fraction

identical or same

56
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Section 1: Concept of a Fraction

1-A Mhat is a fraction?

Note in the above illustration that a part, slit.e, or
fraction .:4f the whole circle or "pie" is missing.

Now note in the above illustrations that there is a
whole circle or "pie" on the left and a part or slice of the
same siLe circle or pie on the right. This slice is a
fraction of the whole remaining, or "leftover."

Thus, the subject of fractions is nothing more than the
study of parts or portions that make up the whole number.

A whole number, as defined earlier in Unit 1, means
"nothing leftover." For example when you divide any number
by itself, the result will always equal one.

Examples

11 ms 1: = 1; fia = 1: 1025 x. 1
11 135 63 1025

1-8 When we divide one whole number by another whole
number, we create a common fraction.

Every common fraction consists of two parts: a whole
number above the division sign, called the pumerAtor; and a
whole number below the division sign, called the denominator.

The denominator indicates the fractional parts that make
up the whole. When we speak of a steel rule or ruler or

52
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yardstick having an inch with quarter (1/4), eighth (1/8),
sixteenth (1/16), or thirty-second (1/32) graduations, wo are
indicating the number of parts of these that make up the
whole: A; A; 21; 21. woo

4 8 16 32

-is r

41 t
I :1.11 t tilar

. 1 mt. Imo) 0-

There are two types of common fractions, =War and
improper. In a proper fraction, the numerator (upper number)
is always less, i.e., smaller than the denominator (lbwer
number). In an improper fraction, the numerator ifs always
greater, i.e., larger than the denominator.

1-C Examples

proper improper *

1,
4

/, A,
8 8

2,
16

12
32

A, 2,
4 8

2,
6

12,
16

22
32

As you can see from the preceding examples, proper
fractions are less than a whole, and improper fractions are
more than a whole, (or greater than 1).

Note: One reason for reducing an improper fraction such as
22, is that measuring-instrument parts (increments) are
8

usually written and located In reduced form.

Example: I Imo
1 2 3 4 5

8 8 8 8 8

6

8
7

8

ft
1 9

8

II
10

8

11

8

I

12

8

13

8

2

8

8

[It is easier to find 1 5 on a tape measure than to count out
8

thirteen 1 parts.]
8
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muT 21 mum
Complete the

agar

Jaml =Bum

following:

Fractions

DRILL SHEET

FRACTIONS

FractionsImmax
1D-1 1D-16

7 7

1D-2 1D-17

1D-3 1D-18

1D-4 1D-19
T7

1D-5 1D-20
77

1D-6 1D-21
"g" 7

1D-7 1D-22
7

1D-8 1D-23
12 12

1D-9 1D-24
15 15

1D-10 1D-25
64 64

1D-11 1D-26
50 50

1D-12 1D-27
27 27

1D-13 1D-28
23 23

1D-1
25 25

1D-15 1D-30
17 17
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Section 2: Mixed lumbers

When dividing the numerator of an improper fraction by
the denominator (i.e., the upper number by the lower number),
the result will be some whole number and a fractional part
remaining or "leftover".

For eAample 1 whole and a remainder of 54
32 32

or 12. m 1 + written as 1 A;
32 32 32

this is a Bing =mbar.

24 Examples

1. IZ = 2 .15.

16 16

2. 22 = 1 2
64 64

3. 122 = 3 ZZ
32 32

71i1011211
lk mi 1; lk at 1; remainder 15
16 16 16
adding:
1 + 1 + j, = 2 15

16 16

solution
1.4 1; remainder 2
64 64
adding:
1 + 2 - 1 2

64 64

SO on
= 1, - 1, .22. = 1;

32 32 32
remainder ZZ

32
adding:
1 + 1 + 1 + ZZ = 3 22

22. 22

55
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'DRILL SHEET

UNIT 21 =PRESSING =Rugg FRACTIONS Afi, lamplamana

Convert each improper fraction to a mixed number:

2D-1 AZ °I 2D-16 2 =
64 3

2D-2 222 = 2D-17 21 =
9 4

2D-3 Al = 2D-18 la -
15 5

2D-4 2 = 2D-19 al -
5 21

2D-5 12 = 2D-20 la .
11 9

2D-6 22 = 2D-21 22 =
55 77

2D-7 az = 2D-22
19 67

2D-8 ia . 2D-23 aa -
9 15

2D-9 211 = 2D-24 242 =
103 23

2D-1C AZ = 2D-25 ilia
44 115

2D-11 22 = 2D-26 2291
91 303

2D-12 Aa = 2D-27 121 =
17 55

2D-13 22 = 2D-28 12 =
5 4

2D-14 11 = 2D-29 2745 =
3 179

2D-15 22 = 2D-30 14107
19 2439
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Section 3: Equivalent Tractions

In order to solve common fraction problems, it is
necessary to be able to express any of these as an equivalent
fraction. This means the numbers will change but the value
will not.

3-A Examples

1. Express 22 = j as an equivalent fraction.
7 28

solution: Step 1 Set up a multiplier fraction, e.g.,

2i x =

Step 2 divide 28 by 7 = 4

Step 3 substitute 4 in the numerator and the
denominator

22 x (A) = 22 , Answer
7 (4) 28

Note! Since A = 1, and 1 x 22 = 22, therefore
4 7 7

the value of 22 does not change,
7

although the resultant numbers changed
to 22.

28

2. Express 22 = / as an equivalent fraction.
32 160

solution: Step 1 Set up a multiplier fraction.

Step 2 divide 160 by 32 = 5

Step 3 substitute 5 in the numerator and
denominator

15 x (5) = J. , Answer
32 (5) 160

Note! Since 5 = 1, and 1 x 15 = 15, the value
5 32 32

ef 22 does not change, although the
32

resultant numbers changed to 22.
160

57
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DRILL SHEET

UNIT LI. mamma nun=
Express each common fraction as an equivalent fraction:

3D-1

3D-2

3D-3

1Z
13

ak
15

2
71

= 3D-13

3D-14

3D 15-

3

A
9

1
2

52

=

9

=
60

-
TIT

27

.
16

3D-4 2 - 3D-16
18 54 16 64

3D-5 22, = 3D-17 2 =
37 111 8 32

3D-6 IA - 3D-18 2 =
97 194 32 64

3D-7 A = 3D-19 1 = ---
7

--
21 64 128

3D-8 rk := 3D-20 A =
3 9 8 40

3D-9 A = 3D-21 2 =
15 45 16 48

3D-10 A = 3D-22 lA = -.... -

55 5111 17

3D-11 2.2 = 3D-23 2 =
25 75 19 57

3D-12 12, = 3D-24 A =
3 Tg 13 52

3D-25 A ,...

9632
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Beoticn 41 Expressing Fractions Ea Lowest Terms

Unless specifically instructed not to, common fractions
are to be reduced t4 their lowest terms.

4-A Examples

1. Express in as a fraction in lowest terms.
36

solution: Step 1 Determine one common number that can
be,divided into 148 and 36 so that
the results ars whole numbers, e.g.,

148 f 4 = 37, and 36 4 = 9, thus

lig lu 2Z , Answer
36 9

Step 2 Continue this procedure until no
further common number can be divided
into both the numerator and
denominator so that the result is a
whole number.

2. 2 = 3 4 3
6

= 1, and 6 4 3 = 2, thus 2 =
6,

1 , Answer
2

3. = 5 4 5 = 1, and 30 4 5 = 6, thus 5. =
30 30

1 , Answer
6

4. 6 = 6 4 2 = 3, and 16 4 2 = 8, thus A = 2
16 16 8

3 , Answer
8

5. 'AA = 180 4 15 = 12, and 15 4 15 = 1, thus
15

180 = 12 or 12, Answer
15 1

6. al = 21 4 7 = 3, and 49 4 7 = 7, thus 21 =
49 49

2 , Answer
7
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DRILL SHEET

UNIT 2,1. EXPRESSING ZEMSISMIL 221 LQUET 'ball&

Express each common fraction in lowest terms:

4D-1 2 'it 40-14 22 =
27 8

4D-2 la l 4D-15 11 =
16 8

4D-3 24. in 4D-16
32 16

4D-4 A is'
4D-17 21 =

8. 8

4D-5 14. ac 4D-18 1 -
8 24

4D-6 21 a: 4D-19 1¢ =
9 32

4D-7 12 = 4D-20 51 =
16 17

4D-8 21 a' 4D-21 1Z =
8 51

4D-9 IA =i 4D-22 211 =
12 56

4D-10 N. = 4D-23 Ai =
96 128

4D-11 AI = 4D-24 21 =
96 4

4D-12 la = 4D-25 Al =
64 3

4D-13 2.1 =
16

60
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Section 5: Expressing Mimed Numbers

In order to be able to multiply
numbers, you must be able to express
fractions.

As Erections

and divide mixed
these as common

Express each mixed number as a cowman frction.

I-A Examples

1. 1 13, =
32 32

solution: Step 1 multiply the whole number by the
denominator, or 1 x 32 = 32

Step 2 add the numerator to the product
resulting in Step 1, or 32 + 31 = 63

Step 3 place the result obtained in Step 2 as
the numerator over the original
denominator, or, 12, so that

.32
1 21 = 12 , Answer

32 32

2. 3 2 21
8 8

solution: Step 1 multiply the whole number by the
denominator, or 3 x 8 = 24

Step 2 add the numerator to the product
resulting in Step 1, or 7 + 24 = 31

Step 3 place the result obtained in Step 2
over the original denominator, or
21, so that 3 2 = , Answer
8 8 8

3. 15 =
1.i 16

solution: Step 1 multiply the whole number by the
denominator, or 15 x 16 = 240

Step 2 add the numerator to the product
resulting in Step 1, or 240 + 13 = 253
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Step 3 place the result obtained in Step A
as the numerator over the original
denominator, or 212, so that

lf
15 11-152.,Answer

16 16

Note: Two of the most common applications of complex
fractions in trade and industry are:

1) Converting a fraction part of a denominator number
to a decimal.

Examples: 1 2 inches is 1 2 parts of a foot or
4

1 24 a complex fraction.

12

. 458 feet as decimal. 2 1 ounces is 2 1
12 1.75 8 8

16th parts of a pound or 2 1 , a complex
A

fraction. 16

.1328 pound as a decimal.
16/2.125

2) Changing percents to decimals.

Examples: 1% is 1 of 100 parts or 1 , a complex
8 -IL 8

fraction. 100

.00125 as a decimal.
100/.125

15 1% is 15 1 of a 100 parts or 15 1, a cmcplex
2 2 -2

fraction. 100

,151 as a decimal.
100/15.5
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DRILL SHEET

UNIT 2a. EXPRESSING 741XE12 NUMBERS M FRACTIONS

Express each mixed nueber as a common fraction:

5D-1

5D-2

1 a =
8

2 11 =
16

5D-14

5D-15

19 11 =
16

11 =
3

5D-3 13 a = 5D-16 24 A =
8 13

5D-4 7 = 5D-17 7 =
2 1/

5D-5 13 12 = 5D-18 13 11 =
32 14

5D-6 14 1 = 5D-19 6 la =
8 16

5D-7 3 7 = 5D-20 7 3 =
13 8

5D-8 37 = 5D-21 5 3 =
11 4

5D-9 3 2 = 5D-22 6 1 =
7 2

5D-10 97 1 = 5D-23 3 17 =
9 3

5D-11 105 3 = 5D-24 22 9 =
5 16

5D-12 22 7 = 51'-25 8 4 =
9 9

5D-13 33 21 =
32

63
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Section 6: Lowest Common Denurinator

To be able to add and subtract common fractions, you
must determine the lowest common denominator.

6-4 Examples

1. Determine the lowest common denominat3r (LCD)
for the fractions la 2a A

4 16 8

solution: Step 1 since the LCD can never be less than
the largest denominator, it has to be
at least as large as 16

Step 2 the other two denominato=4, 4 and 8,
must divide into 16 a whole numbier of
times, or 1.6 ='4, and ,1¢ = 2, thus

4 8
tiin lig2 for these three fractions

2. Determine the lowest common denominator (LCD)
for the fractions la 1

11 4 5

solution: Step 1 since the LCD can never be less than
the largest denominator, it has to be
at least as large as 11

Step 2 the other two denominators 4 and 5,
must divide into 11 a whole number of
times; let's check 11 = 2 2a and

4 4
11 = 2 1. As you can see, each
5 5

division results in a whole number,
plus a remainder. Thus, 11 cannot be
the LCD.

Step 3 we must involve all three
denominators: to do this, multiply
11 x 4 = 44, and then 44 x 5 = 220.
Check: 220 = 20

11

220 = 55
4

220 = 44, thus 220 is the LCD
5

for these three fractions.
$ote! Some times, the apparent LCD
resulting from multiplying all the

64
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denominators can be reduced further
by dividing by 2, or 3, or 5, etc. to
meet the requirements of LCD. This
will be illustrated in Example 3.

3. Determine the lowest common denominator (LCD)
for the fractions 1, 1, 1

15 3 7

solution: Step 1 15 x 3 = 45, and 45 x 7 = 315

Step 2 but 315 is not the LCD, since it can
be reduced by dividing by 3, or

105
3

Step 3 105 = 7
15

105 = 35
3

105 15, thus 105 la thg LQ
7

NOTE! A simple method to determine the lowest
common denominator (LCD) is as fcllows:

4. Determine LCD for 2, 2 =
21 14

solution: Step 1 Mult:l_ply the denominators,
or 21 x 14 = 294

Step 2 Divide the result in Step 1 by the
highest common factor for 21 and 14,
which is 7; aad 294 = 42 the LCD.

7

65



.

Now to simplify things:

Steps to follow where determining the Lowest Common
Denominator (L.C.D.):

1. Look at your largest number - see if that will work

e.g. 1 2
2 4

2. If numbers (denominators) are even and odd and the
largest number does not work - then go through the
multiplies of the largest number

e. g. 1, 2, s , 16, "24
3 8 6

i. If numbers are all odd, use prime number factoring
syptem - using just prime* numbers

e.g. 1, 1, 1
3 7 9

3 X 1 7 X 1 3 X 3

3 X 3 X 7 = 63

4. If numbers are all prime, then multiply them together

e.g. 1, 1, 1
2 3 7

2 X 3 X 7 = 42

* A Prime Number is a number larger than 1 that can be evenly
divided only by itself and 1. The number 2 is the first
prime; it can be evenly divided only by 2 and 1.
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You can pick out prime numbers from a list of natural
numbers.

1 2. 2. 5 7 1.4

11 12. 12 1.6. 11 16. 12 21

21 22. 21

.1_4.

2.1 25. 26 22 la 22 3.4.

21

4_1 42. 4.2 LI 15. .4.6 Ai AA 42 5_4

.61 62. fa 64. .6.6 6.1 22

21 22. 22 24. IA 21 26. 22 IQ
81 Aa 12 84 la la al. la g2 22

91 92 22 94 95 96 97 2a 99 100

First, circle 2, the first prime. Then cross out all of
the multiples of 2 bet:autle they are not primes, such as 4, 6,
8, 10, 12, Next, circle the next number which is 3 and
cross out its multiple: such an, 6, 9, 12, 15, 18,... This
pxocess is continued with succeeding numbers not previously

crossed out.

Ute of the sieve is not as laborious as it looks. A
n'unber less than 100 that is not a prime must have a factor
less than 10, because 10 x 10 = 100. Thus, sieving out
multiples of the primes through 7 will identify all primes
from 2-100.

Can you extend the process to find all trie primes from
2-200? (You only have to sieve out primes less than 15,
because 15 x 15 = 225.)
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DRILL SHEET

UNIT 2a. LOWEST =HO MINEXNATORs

Detersine the lewest common denominator for each set of

fractions.

6D-1 1, 24 A
4 16 8

6D-2 2, 11 2
4 3 8

6D-3 2, /a 2
8 16 32

6D-4 1 1, 1
5 4 2

6D-5 1, 2, 1
4 8 5

6D-0 1, 1, 2
6 12 24

6D-7
16

2, 2.

8 32

6D-8
5 3 4 6

6D-9 3, 1, 1, 3 =
12 8 4 16

6D-10 2, 1, 3

9 27 54

6D-11 17, 15, 19
32 16 64

61J-12. 1, 1, 26
9 3 27

6D-13 6, 11, 22
7 14 28

6D-14 1, 3, 7
27 108 9

6D-15 21, 21, 11
64 32 16
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61:116 2,
11 22 66

6D17 2, 2, 12,
4 8 16 32

5D-18 12,
64 16 32

111
61:119 lar II/ 1/

3 5 7 9

6D20 at 1, 2
7 3 5

6D.21 ?at
32 16 64 4

6D-22 2, 42
3 17 51

61:123 ,11 =110
4 8 32 64 16

6D-24 at
16 48 8 2 4

6D-25 42, 15., 21,
48 16 32 96

6 9

7 4



Section 7: Adding Common Tractions

74 Examples

1. Add the followiLg fractione:

+ 12 + 2 + 1 re
8 32 16 4

solution' Step 1 arrange fractions in vertical fashion

8

Step 2

111,

32

16

determine lowest common denominator,
LCD

=
8

=
32 32

2 =
16

2 =
+ 4

70
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Step 3 use principle of equivalent fractions
to obtain new form of numerators

x 31

x (1) an 12
32 (1) 32

2 x (a) 3= 14.
16 (2) 32

xli

Step 4 add the numerators and place total
over tus common denouinator

4
19
14

11
61e 32

Step 5 reduce the improper fraction to a
mixed number (always to lowest terms)

11 =
32

3.

2. 1 + 3 + 5 +
3 8 16 4

solution: Step 1 1
3

3

8

5
16

.1

4

37
+ 48

22, Answer
32

+ 2z
48

71
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3

8

4

22 ng La.
+ 48 40

Step 3
3 (16) 48

2 x ( A) za 15
8 ( 6) 48

5 x ( 2) - 15
16 ( 3) 48

1 x (12.)
4 (12) 48

x ( 2) ze 22
+ 48 (1) 48

Step 4 16
18
15
12

+ 22 98
98, 48

Step 5 98 = 2 2, or 2 _1, Answer
48 48 24

72
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DRILL SHEET

VEIT 21 Nam TRACTIONS

Add the following fractions and reduce the final answer
to lowest terms.

7D-1

7D-2

1 + 2 =
4 8

A + 2 =
16 32

7D-3
2 7 3

7D-4 A t 2 + 2 +
8 16 :12 64

7D-5
16 8 2 4

7D-E 1 + 1 + 2/ =
7 8 112

7D-7

7D-8

2 + 2 +
16 8

1 + .+J+J1
5 10

12 + 2 + 12 =
64 4 32

= VINNOO

15 30

7D-9 7 + Al + 12 =
25 50 100

7D-10 6 + + .12 =
11 33 99

7D-11 14.+il+ 2 + lA =
17 17 17 17

7D-12
10 5 4

7D-13 + =
3 9 12

7D-14 2 + + 5 =
32 4 24

7D-15
2 6 12

7D-16 lA + 2 + 2.2 =
15 10 30

73
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1 + 1 + 1 '
5 7 4

A + 1 + 1 m
7 3 2

7 4

-

-



Ceotion a: Adding Fractions, Mixed 'Nabors, and Whole
MUabers

Add fractions, mixed numbers, and whole. nuMbers. Reduce
answers to lowest terms.

$-A Examples

1. 3 _a + 9 + 14 22 =
16 64

solution: Step 1 3 _a
16

Step 2

9

14 22
+ 64

3 _a - 3 22
16 64

9 = 9

14 22 = 14 22
+ 64 64

2. 23 1 + 36 =
8 32

solution: Step 1 23 1
8

Step 2

36 7
+ 32

26 22
64 Answer

23 1 = 23 A
8 32

36 = 36 7
+ 32 32

75

59 11
32 Answer
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3. 6il+73+271+1S11
16 32

solution: Step 1 6 22
16

73

27
4

19 21
+ 32

Step 2 6
16

73 = 73

32

21 2 27 li
4 32

19 12 in 19 12
32 32

125 12
32

Note! 12 is an improper fraction,
32 (2.2. 2" 1)greater than a whole (32 ).

Step 3 125 .01 = 125
32

2 2
+ 32

6

Si

127 2
32 Answer



DRILL SHEET

UNIT 21 ADQING FRACTIONS. =ED pumBERsu

terms.

NH= NUB=
Add and reduce answers to lowest

8D-1 7 + 7 =
8

8D-2 10 1 + 7 =
16 16

PD-3 4 2 + 12 2 =
16 8

8D-4 8 + 7 + g + 7 =
4 3 2

.11,

8D-5 9 1 + 8 5, + 7 =
6 9

8D-6 14 2 + 30 1 + 4 =
4 2

8D-7 7 a + 9 2 + 11 =
3 4 2

8D-8 3 3 + 5 4 + 2 9 + 7 1 =
4 7 14 2

8D-9. 37 21 + 19 15 + 11 3 + 4 1 =
32 16 4 2

8D-10 29 + 11 5 + 37 + 3 7 =
6 12

8D-11 132 1 + 3 + 11 23 + 19 7 =
32 32 32

8D-12 16 + 165 + 3 1 =
64

8D-13 23 + 23 z2 + 11 12 =
32 32 16

77
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Section 9: Subtracting gractions

Subtract fractions. Reduce answers to loweb.: terms.

9-k Examples

1. 22 2 =
15 20

solution: Step 1 arrange in vertical form

15

Step 2 determine lowest common denominator
(LCD)

7-- 52
15 60

9_ =
- 20 60

Step 3 subtract

60

27
- 60

= 5
60 12 Answer

2. 19 - 4 =
20 5

solution: Step 1 19
20

A
- 5

Step 2 12 = 12
20 20

4 = lA
- 5 20

79
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Step 3
20

- 20

20

3. 67 - 33 A =
13

Answer

solution: Step 1 67

33 A
- 13

66
Step 2 67 = 66 11

13

33 A = 33 A
13 13

Note above that 1 whole (11) was "borrowed" from 67 in
(13)

order to provide a number from which to subtract 4,
13

solution: Step 3 86 11
13

33 A
13

33 9
13

80
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DRILL SHEET

UNIT 21 EMPTEACTINg FRACTIM

Subtract and reduce to lowest terms.

9D-1 7 - 2 = 9D-14 22 - 9 =
10 10 16 16

9D-2 1 - 1 = 9D-15 11 - 11 =
16 16 32 32

9D-3 2A 7 2 = 9D-16 15, - 1 =
16 3 39 13

9D-4 22 - 2 = 9D-17 1.§. - 3 =
20 5 51 17

9D-5 1 - 3 = 9D-18 22 - 2 =
3 16 48 4

9D-6 5 - 1 = 9D-19 22 - 2 =
8 6 33 11

9D-7 12 1 = 9D-20 15 - 9 =
13 3 32 64

9D-8 57 - 1 = 9D-21 7 - 7 =
64 2 8 16

9D-9 31 - 9 = 9D-22 14 - 3 =
32 16 27 54

9D-10 23 - 3 = 9D-23 9 - 9 =
25 10 32 64

9D-11 1 - 1 = 9D-24 17 - 3 =
9 18 25 5

9D-12 3 - 17 = 9D-25 1 - 1 =
4 32 16 64

9D-13 9 - 7 =
16 16

81

E6

I,



Section 10: Subtracting Practtons, Mixed Slumbers, and WhJle
Slumbers

Subtract and reduce to lowest terms.

10-A Examples

1. 33 7 - 17 3 =
10 4

solution: Step 1 33 2
10

17 2
- 4

Step 2 33 7 = 33 14
10 20

17 3 = 17 IA
4 20

Note that 15 cannot be subtracted from 14; we need to
borrow 1 whole (20) from 33 and add to 14.

(20)

Step 3
32
33 = 32 34

20

17 15
- 20

2. 16 11 - 15 4 =
33 11

15 19
20 Answer

solution: Step 1 - 16 .11.
33

82
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Step 2 16 IL = 16
33

15 A .. 15
- 11

1,1
33

2,,a
33

Step 3
15
16 Ai

33

15 la
- 33

22
33 Answer

8 3'
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DRILL SHEET

Mum 2a WBTRACTING FRACTIONS. MIXED Mg= AED WHOLE
-Iffa ilina

Subtract and reduce to lowest terms.

10D-1 21 - 2 .
16

10D-2 107 - 5 =
9

10D-3 31 - 29 7 =
12

10D-4
8 8

10D-5 27 21 - 7 =
32 8

10D-6 53 12 - 12 a =
28 7

10D-''
4 16

10D-8 1 13 - 15 =
18 18

10D-9 19 7 - 18 13 =
8 16

10D-10 1 27 - 1 =
28 56

10D-11 37 19 - 28 14 =
51 17

10D-12 62 6 - 53 3 =
7 14

10D-13 13 - 27 =
32

10D-14 101 - 100 21 =
64

10D-15 65 9 - 24 3 =
11 33

10D-16 24 3 - 8 1 =
16 32

84
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I
I
I
I

10D-17

10D-18

54

1

- 1 52
64

52 -

=

64 64

10D-19 37 2 - 22 2 3C

13 52

10D-20
8 8

10D-21 18 2 - 17 2 =
23 46

10D-22 1 - 1 =
4 64

10D- 3 .3_ - 2 =
4 8

10D-24 16 5. - 13 7 =
6 12

10D-25 22 9 - 19 9 =
10 15

85
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DRILL SHEET

Section 11: Adding and Subtracting Practions In Practical
Applications

Perform the required operat3on and reduce to lowest
terms.

11D-1 The cafeteria baker prepares a ALPO anniversary
cake mix which weighs 100 pounds. The cake ml*
consists of shortening and other ingredients.
The weights of the other ingredienta are 20 1/2
pounds of flour, 29 3/4 pounds of sugar, 18 1/8
pounds of milk, 16 pounds of whole eggs, and a
total of 5 .1/4 pounds of flavoring, silt, and
bakilig powder. How many pounds of shortening are
used.in the mix?

11D-2 Datermine dimensions A,B,C,D, and E of the photo-
resist mask shown in the figure below (all
dimensions are in.):

11D-3 Befors starting a wiring job for the new
switchboard in ALPO's guard shack, the
electrinian takes 4n inventory of materials and
finds that 4,550 feet of BX cable are in stock.
Tke following lengths of cable are removed from
,tock for the job: 275 1/4 feet; 48., feet; 56
1/2 feet; 212 3/4 feet; and 148 feet. Upon
completion of the job, 87 1/4 feet are left over
and returned to stock. How many feet of cable
are in stock after completing the job?

11D-4 /k truck is loaded at a structural steel supply
house for a delivery to ALPO's construction site.

86
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The order calls for 125 feet of channel iron
which weighs 3 3/4 tons, 140 feet of I beam which
weighs 4 3/10 tons, and 80 feet of angle iron
which weighs 2 1/5 tons. The maximum legal
tonnage permitted to be hauled by the truck is
9 1/2 tons. All of the channel iron and I beam
are loaded. Only part of the angle iron is
loaded so that the maximum legal tonnage is met
but not exceeded. By how many tons of angle iron
will the delivery be short of the order?

11D-5 In ALPO's warehouse, cartons move along a
conveyor belt that is 423 1/2 feet long. 01.4.y

117 3/8 feet of the conveyor belt is at ground
level; the rest is overhead. How much of the
belt is overhead?

11D-6 What is the difference between a piece of clean
room floor grating 1 7/16 inches and a piece
2 17/32 inches thick?

11D-7 A piece of round silicon rod is 7 3/4 inch in
diameter. How much must be removed to get a
diameter of 6 37/64 incli?

11D-8 At the beginning of trading, one share of Bell
Atlantic stock was selling at 45 7/8 points. At
the end of trading, the stock was selling at
42 1/4 points. How many points did it lose?

11D-9 An experienced machine settctr can assemble his
equipment in 6 1/3 hours. A learner can do the
same job in 9 1/4 hours. How much faster is the
experienced machine setter than the learner?

11D-10 ALPO's storage gas tank is 3/4 full of gasoline.
If 1/8 is drawn off, what fraction of the tank of
gas remains?

11D-11 Last month Bruce weighed 234 1/4 pounds. Now he
weighs 227 5/16 pounds. How much weight has he
lost?
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11D-12 In one 8-hour working day, AInOts mechanic spent
1 3/4 hours doing a tune-up, 2 1/2 hours doing a
bre.. job, and 3 1/3 hours replacing a clutch.
How many hours did he have left to work on a
broken axle?

11D-13 Find dimension A in the following sketch?

11D-14 Find dimension Y in the following sketch:

V=1.011

88
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110-15 Find the dimension X in the following sketch:

11D-16 Carpenters frequently use fractions and mixed
numerals. When they build stairs, for example,
the rise plus the run should be about 17 1

2
inches for each step. If the rise for a set of
steps is 7 2 inches, what should the run be?

8
Solution: Rise + Run = 17 1

2

7 3/8 + Run = 17 1
2

Run = 17 1 - 7 2
2 8

Run = A - 7 2
8 8

Run = 10 1 inches
8

A fliht of stairs is to have a i-tal rise of
8 1 i.Jet. How many steps will be needed if each

4
rise if to be 7 1 inches?

2
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Section 12: Multipliving Vractions

The multiplication of two fractions is define as the
product (from multiplication) of the numerators.r the
product (from mult'plication) el the denominators.

12-A Examples

1 . 1x1-2211..11
7 8 7x8 55

2. axaxl= 2x2x1 1,Answer
3 7 5 3x7x5 105

12-8 You can often reduce the amount of multiplication
by "cancelling" or dividing one nuMbar in the
numerator by one number in the denominator,
provided the dividing number is the same.
Examples

1. 2 1
11 x 2 =14x3= a Anrwer
15 49 15x49 35

5 7

In the above example, the number 14 and 49
were divided by 7, i.e:, j = 2 and 4 2 = 7.

7 7
Similarly, the 3 and 15 were divide 1^4.7 3.

1 = 1 and 11 - 5.
3 3

2. 1
1 5 1

2 x lg x j = 7x1ox 4 = 1 , Answer
18 12 35 18x12x35 27

9 3 5
1

Note!

In tne above example, first we divided 7 = 1
7

and 2A = 5. Next, we livided A = 1 and
7 4

= 3. Then, we divided ig = 5 and 12 = 9.
4 2 2

And last, we divided A = 1 and = 1 since we
5 5

must always reduce our final answer to lowest

terms.
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DRILL SHEET

UNIT ai MULTIPLYING EBAC21211

Multiply the fractions and reduce to lowest terms.

12D-1
4 11

12D-2 2. x 1 x am

8 5 2

12D-3 x =
15 9

12D-4 2jx A=
35 42

12D-5 x §,
7 12

12D-6
8

12D-7 a x =
5 8

12D-8 A x 7 =
5 8

12D-9 A x A=
8 16

12D-10 .1x1l=
6 12

12D-11 Ax =
6 5

12D-12 5 x1j=
7 25

12D-13 x 3 x 1=
3 4 9

12D-14 x x =
20 11 9

12D-15 131x2x Axl=
15 4 22 2

12D-16 lax 4x2x2,1=
16 39 5 9

91



12D-17 J2 x j x =
51 9 16

12D-18 .32,1xnxmx A IE
11 6 57 25

12D-19 2ax1zxl21x121=
9 64 57 11

12D-20 1Q axiLIX22.x1=
23 9 7 3

12D-21 lax 2,x2a 111
64 16 68

12D-22 lx1x1x1x
2 3 4 5 6

12D-23 lxix.laxal=
9 7 3 2

12D-24 jAx 221 =
15 64

12D-25 J3,x 9 x 128 x =
32 64 55 3

92
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Section 13: Multiplying Fractions, Mixed MUmbers, and Whole
MUmbers

In order to multiply mixed numbers, you must first
convert them to improper fractions, then multiply, and reduce
to lowest terns.

13-A Examples

1. 5
1 2.x/1 = 5x11 = 21 =18

3 17 3 17 17 17
1

2. 2
6x1=Axl= 1Q. or 10

3 1 3 1
1

3. 1
5 1x ,x31=x 2x10 = 110 = 2 32

2 13 3 2 13 3 39 39
1

Note! When dividing 110 on the calculator, you obtain 2
39

as a whole number, plus a decimal remainder of
0.8205 etc. To obtain the fractional remainder,
multiply the denominator, 39, by the decimal and
you obtain 31.999 etc., or 32.
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DRILL SHEET

MITZI MULTIPLYING yRACTIONS. mix= limilzgs, jQ max
MUM

Multiply and reduce to lowest terms.

130-1 5 x 3 1 =
7 4

130-2 4 x 7 2 =
8

13D-3 62x3 2x2.=
3 5 9

13D-4 51x 2x3l=
5 13 3

13D-5 71x2 2x1=
3 11 4

13D-6 1 x 12 =
8

130-7 10 x 7 =
15

13D-8 5 x 21 =
9

13D-9 2 x 4 1 =
4 3

13D-10 3 7 x 3 =
9 10

13D-11 7 x 9 13 =
15 32

13D-12 3 1. x 6 25 =
5 32

13D-13 20 2, x 5 1 =
3 8

13D-14 2 x 24 x 5 1 =
8 2

13D-15 19 x A x 3 3 =
7 5

13D-16 3 1 x 4 1 x 3 =
2 2 8
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13D-17 2 1 X 4 a =
12 4

13D-48 4 1 x 3 1 x 1 2 ...
6 5 10

13D-19 1 1 X 2 a x 3 1 =
16 3 7

13D-20 2 1 x 4 1 x 1 1 =
2 8 4

95
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Section 14: Dividing Fractions

To divide fractions (or mixed numbers), invert the
divisor (the number or fraction that follows the division
sign) and then multiply. Because of this, every division
problem with fractions becomes a multiplication problem.

14-A Examples

1. + A. (which is the same as 2Q
9 6 =

6

solution: Step 1 invert the divisor, i.e., 5 becomes
6

6 (Note! is the reciprocal of A)
5 5 6

4 2
Step 2 multiply 20 x 6 = 8, or 2 2 , Answer

9 5 3 3
3 1

5 2
2. lA x A lA or 10 , Answer

4 8 4 3 1
1 1

3. 4 - 6, which is the same as 4 i A
3 3 1

2
since 6 = 6. 4 x 1 = 2

1 3 6 9
3

96
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DRILL SHEET

DIVIDINGTRACTiONS.,-

.Diyide the fractions and reduce to lowest terms.

14D-1 22 =
7 2

14D-2 11 22 =
5

14D-3' 2 ; 6 =
8

14D-4 2 11 =
8 9

14D-5 2 1, 12 =
8 18

14D-6 3 2 4 2 1 =
4 5

14D-7 5 1
4 =

14D-8
6 6

14D-9 1 5 =
12 12

14D-10 1 t- 9 =
5 10

14D-11 2
10 =

15

14D-12 7 3 =
9 7

14D-13 5
11 =

lrr

97
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14D-14 i A .II- 7 =
15 25

,
14D-15

14D-16

14D-17

14D-18

14D-19

14D-20

14D-21

14D-22

14D-23

14D-24

14D-25

15 45

A 111 =
7 23

=

64 16

27 9

4 8

8 16

1.2 + 5.1 =
32 64

I/ I- 1 =
32 64

9 ÷ A =
16 8

1 i 2 =
2

98
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Section. 15: Dividing Fractions, Nixed Numbers, and Whole
NUmbers

Divide and reduce to lowest terms.

15-4 Examples

1. 3 / + 1 11 =
8 16

solution: Step 1 convert the mixed numbers to improper
fractions

solution:

8 16

Step 2 invert the divisor, 21, and multiply
16

1 2
21 x 11 = a or 2 , Answer
8 31.1
1 1

2 . 5 4 3 2 = 22 =
7 14 7 14

2
22 x = 21 or 1 22 , Answer
7 45 45 45
1

Note, dividing 21 with the calculator, you
45

obtain 1.6444 etc. which means there is
1 whole plus a decimal remainder, or part of a
whole "leftover." Multiplying 0.644 x 45 =
28.98, or 29 for the fractional part or
numerator.
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DRILL SHZET

UNIT 2.1. DIVIDING FRACTIONS. Num lignism. ammo ram=
Divide and reduce to lowest terms.

15D-1
5

15D-2
a

15D-3 2 1 + 12 =
8 18

15D-4 3 2 2 1 =
4. 5

15D-5 5 1
4 =

7

15D-6 14 =
3

15D-7
3

15D-8 7 14 =
9

15D-9
35

15D-10 7 -T.- 5 1 =
8 16

15D-11 3 2 J: 11 =
3 24

15D-12 2 12 2
32 64

15D-13 15 2
25 =

15D-14 3 1 '7.- 7 A =
2 6
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DRILL SHEET

uti= pa. sainrana Auximtia FRACTIONS ni PEACTIGaii
APIMATIalla

Solve these' word problems and reduce-answers to lowest
terms, and label answers with appropriate unit of measure:

16D-1 As the speed of an automdbile increasesf'the
amount of gasoline that *used also increases.
Theitable shown below lists the gatoline mileage
(miles per gallon) at various speeds ,for a,
particular 6-cylinder automdbile. 1Determine the
total number;of gallons,of gasoline used when the
automobile travels the speeds and times
indicated:

-J(il.ip.rhour

a. 30 mi/hr fov 1 1/3 hr

b. 40 mi/hr for 3 3/4 hr

c. SO mi/hr for 7/10 hr

d. 55 mi/hr for 3 1/5 hr

16D-2 The purchasing department of ALPO purchases
supplies for the maintenance department as
itemized lists. One such list is shown
following:

6 2/3 boxes of Item A at $3 1/4 per box
1/3 yard of Item B at $4 1/2 per yard
8 pieces of Item C at $15 3/4 per dozen pieces

Find the total cost of the items listed.

16D-3 Seven machine operators earn $79.84 each per day,
5 days a week. If each operator saves 3/16 of
their earnings, how much will all seven operators
save in 1 year? (Consider 52 paychecks per
operator per year.)
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16D-4 A certain machine can cut 6 3/8 in, of silicon
rod in 1 minute. How many inches of the rod can
this machine cut in 15 seconds.
(60 seconds = 1 minute)

16D-5 A new cinder block wall in the test set
department is 23 1/2 blocks long and 14 blocks
high. Nita the concrete joint (i.e., the mortar)
a block measures 8 1/4 in. by 16 1/4 in. If the
maintenance department is to paint this wall, how
large an area should they plan to paint?
(Area = height x length)

16D-6 GMA's research center has 217 1/2 acres of land.
If it is divided into five equal tracts of land,
how many acres will each tract contain?

16D-7 How many pieces of candy can you buy with 18
cents if each piece costs 3/4 of a cent?

16D-8 Ten different orders were received for packaging
chips from a piece of tubing that was 12-ft.
long. How many whole pieces of tubing 3 9/16 in.
long can be cut for each order? Each order must
get the same amount. (12 in. = 1 foot)

16D-9 A certain piece of c,rdboard used for packe,. g
devices weighs 2 1/8 oz. If a bundle of th^ .e
pieces of cardboard weighs 21 1/4 lb., hov
pieces are in a bundle? (16 oz. = 1 lb.)

16D-10 A service station manager bought 15 qt. of oil
for $8 1. If he sells one quart for $3,

8 4
how much is his gross profit? (Express yotx
answer in a fraction of a dollar.)

16D-11 What is the weight of 16 pieces of drill rod each
6 1/2 ft. long if drill rod of this kind and size
weighs 5/8 lb. per foot?
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16D-12 A certain alloy used for making terminal leads is
made up of.3/8 copper, 1/4 lead, 1/16 zinc, and
5/16 tin by weight. We need 480 lb. of this
alloy. How many pounds of each metal must we
use?

copper zinc

lead tin1=MMR
16D-13 The nfit weight of nails in a keg is 240 lb. The

weight of each nail is 3/4 oz. How many nails
are in the keg?

16D-14 Find the total weight of three castings weighing
76 1/2 lb. each, seven castings weighing 23 1/4
lb. each, and two castings weighing 23 1/8 lb.
each.

16D-15 There are two corner latches on the cover in your
clean room that are 4 feet apart. If it was
decided to add two additional latches between the
two corner latches (equally spaced), how far
apart should they be?
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Section 17: prder of OPerations

Thisi is identical to the procedure discussed in' Unit 1
for whole numbers:

Do all operations within grouping symbisls:
parentheses ( ); brackets [ ]; and-braces ( ) first.
Within the parentheses, etc., do Multiplication or
division operations (whichever comes-first) in order
from left to right. Then do addition and subtraction
operations in order from left to right.

After completing the work in the grouping symbols, do
multiplication or division operations (whichever comes
first) in order from left to right.

Last, do addition and subtraction operations in order
from left'to right.

17-A Examples

1. (5 + 2.)
(9 3)

solution: Step 1

Step 2

2. 5 + 2 4 1
9 3 3

solution: Step 1

=
3

=MEI

5 = 5
9 9

2 = 6
+ 3 9

9

1
11 1 = 11 x 3 = 11 or 3 2 Answer
9 3 9 1 3 3

3

1
2 1 = 2 x 3 = 2 or 2
3 3 3 1 1

1
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Step 2 2

A
+ 9
"."--275.: Answer

9

3. (1 1 + 3 2 x 6) i- 18 + .1 =
4 8 2

3

solution: Step 1 [1 3 + (3 2. x 6)] = [1 2 + ( al x 6)]
4 8 4 d

4

= [1 3 + (27 x 3)] = [1 3 + Al or 20 2]
4 4 4 4 4

= 1 3
4

20 1.
+ 4

21 A or 22
4

Step 2 22 18 = 11 = 1 2
9 9

Step 3 1 2, x 2 = 1 4
9 2 18

1 x 9 = 9
+ 2 8 18

1 12
18, Answer
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4. 15 25 1 (which is the same as ,

+ 5 15 - 2 / + 25 1 f 4) =
2 a a"-z--- 3 5

3

solution: Step 1 15 4 2 a . 15 f 1 = 15 x a = ja or
3 3 8 8

Step 2

5 ,A

8

63
25 1 4 = 22A x = 12 or 6 2

5 5 4 10 10

Step 3 5

+

41

R. + 6 3
10

=

5 5 = 5 2A
8 40

6 3
10

= 6 la
40

11 22 Answer
40
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, DRILL SHEET

;MIT 2.1. MEE a OPERATIONS - FRACTIONS. NM/ IMBEE,,_ min
KIM =MK

17D-1 2 + A 2 =s 16 4

17D-2 (7 x 14) i- (2. x 6) =
8 8

17D-3 7 .1 x (6 7 - 4 2)
8 8 16 =

17D-4

17D-5

17D-6

17D-7

17D-8

17D-9

4 3
4

4 x 3 - 1 =
16 4

44 i 11 x 4 - 2 =
8

7 + 1 7
8 16 -----

23 1 + 7 +
3 8 16

(.1.5. + 1 + 2) i. (11 x 43 - 9)
16 3 32

77 =
(10 - 7) + (la :- 2)

16 32 3

17D-10 35 + 1 - 3 ÷ 13 x 5 =
8
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UNIT 21 MIEN
2R1-

-2R2-

-2R3-

-214-

-2R5-
4 16 3

-2R6- (12 x 8) f (8 x 3)

-2R7- (Z x 4 - + 5) X 12 2
8 4 16

-2R8- Express A as an equivalent fraction with*a
16

denominator of 64

-2R9- Express 22. in lowest terms
128

-2R10- Express 412 as a mixed number
64

-2R11- Find the lowest common denominator for
2, le
2, 3 2

+ + A
4 8 16

37 1 - 19 2
10 4

x 12 x 1 A
4 8

5 2 f jul
5 16

8 2 x (10 + 5 2) f (12 + 2)

-2R12- Five pieces are cut from the length of silicon
rod shown. After the pieces are cut, the
remaining length is discarded. What fractonal
part is discarded?

in.
11271_1 4 Vs )1

LIAsit 181 ad fed LItit-3'11
211-
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-2R13- What is the thickness of archemical room
countertop made of / in. plywodd and I in.

8 16
Formica?

-2R14- Three pieces of steel plate-fora curing
furnace base are welded Ugether. What iwthe
total thickness if the pieces "are j, ft., 2

- 2 16
ft., and ait ft.?

32

-2R15- If 4 2 gallons of water are used to dilute 7
8 4

gallons of acid, how many gallons are in the
mixture?

4R16- Find the missing length (?) in the following
sketch:

i-str-ej
iii

in.

-2R17- An engineering technician needed 10 pieces of
wire each 3 in. long. What length will be

8
needed for the wire pieces?

-2R18- A fuel tank that holds 75 liters of fuel is 1
4

full. How many liters of fuel are in the tank?

-2R19- A developer subdivided 5 1
4

containing 2 of an acre.
10 made?

110

1 I 5

acres into lots each

How many lots were,:



- 2R20- A stack of A in. thick plywood is 21 2 in. high.
8 . 8

How many sheets of plywood are in the stack.?

- 2R21- An order of aluminum trays costs $145; ,

including a $10 shippinT;fee. If'the price of
1 lb. of aluminum' is .$3,4how nany pounds of
aluminum are in the'order?

- 2R22 - If 7 ji kilowatts (KW) of power are distributed
2

equally over 5 resistors, what is the average
number of kilowatts per resistor?

INIEMINIM1111,0

-2R23- To convert from a Celsius temperature reading
to a Fahrenheit temperature reading, we follow
the procedure:

Fahrenheit ( F) = 2 x Celsius ( C) + 32
5

Find F, when C = 35

-2R24- To convert from a Fahrenheit temperature
reading to a Celsius temperature reading, we
follow the procedure:

Celsius = 1 x ( Fahrenheit - 32 )

9

Find C, when F = 98 2
5
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UNIT 2.L.

oantanns 4

After completing this unitc_yow,will.lIcabio*.to:

underitand the Meaning of a ACC4iiit; Or part of

the whole

undirstand the meaning of alciecimal place, or
tho order of-position to the right of the
decimal point

understand "rounding" decimals

express Common fractions as decimals

exOress decimals as common fractions

add and subtract decimals

multiply and divide deci.rals

follow order of operations involving decimals

solve word problems involving decimals

Dictionary: Meaning

1. Decimal fraction whose denominator
is 10 or some power of 10

2. Decimal point dot or period

3. Decimal place position of number to
right of decimal point

4. Rounding, or rounding reporting a number to a
off specific place after

applying 5 and over or
under 5 rule

5. Find calculate; solve
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Sootiowis Comospt of alliasiial
'What' is a
Ifielialii.-,iiiitady:learned -in Uflitsi and '21; 'that thiire are

whole-numbers-ant parts::-of:whole, hUmbeil whith.,ws
common- fradtions. ie also. ,learnadflivAlnit:'21_thit:-When vsdivide thesnumSrator of -a pràrfracticfl thEt-dshominatoron a- calculator..we obtain a isr fdif -_of a decimalpoint(astually a dot) this id A-0c e whole.
Thwiihole millibar is always to-the ltaft-orthe decimal point,
and tha--decimal is to the right of the deCimal point.

For example, divide 2 and you obtain 0.875 (when the
a

decimal point indicator on the Calculator is positioned at
3).

If you divide A4 you obtdin 1.000 (with the decimal
8

point indicator at 3). So 0.875 is a decimal of 1.000, and
it is another way of expressing the common fraction 2.

8
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ztien 21 Decimal Ploys

IllUotrated belOw'is the decimal point indiCator:

P LAC E

In the above illustration, whole numbors'are written to
the lft of the decimal point, and decimals are written to
the right of the decimal point.

The decimal place refers to the position of a number
(lotes say it is 1 as above) to the right of the decimal
point; those places aro Shown as 1, 28 38 48 58'and 6, and
aro spoken as first, second, third, fourth fifth, and sixth.
(INe can go on and on to the right with additional 2 -dual
places, but for our applications, the sixth is sufl 4ient.)

(Also shown in the illustration are the corresponding
common fractions for the decimals. Note that the number of
zeros for any common fraction is the same as the place, i.e.,
for 1 there are 3 zeros and this is in the 'laird place.)

1000

2-A Examples

In the decimal 0.175,63, the numeral 3 is in the
sixth place. Indicate the "place" for the
following:

4

7

6

5

1
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Hotiom 3i lousdiag
You will often be:initiate:tied -th.givikawanswar Or -a

result-which is costa* to-a clortaiii:nulmber...Of:Itacimal
places. If yciir-have a result:of .47.26470-4441-Wantit
*rounded* to three places- your-answer iir:,47.365; rounded to
two places, it is 47.20- l'oundoCto one- place,_ 47.3.--

,

3-71 Procedure for rounding' off an anSWer to a given
number of deciisal places:

1. Set the decimal point indicator of the
calculator one digit beyond the number of
places the tinai result is to e rounded.

Example - If a final answer is to be reported
to the second place, set the indicator at 3.
Gbtigr, regardless how many numbers that
follow the third place, you dismard all of
them and concentrate on the third place only
for rounding off.)

2. If the number you are concentrating on is equal
to 5 or more (6, 7, 8, 9), add 1 to the number
before it. (For our discussion in Step 1, it
is added to the number in the second place.)

3. If the number you are concentrating on is 4 or
less (3, 2, 1), do not change the number before
it. (For our discussion in Step 1, the number
in the second place remains unchanged.)

3-8 Examples

1. Round 0.73862 to 3 decimal places.

solution: Step 1 Set decimal indicator on calculator at
4.

Step 2 Concentrate on the number 6 which is
in the fourth place.

Step 3 Since 6 is more than 5, we add 1 to
the number in the third place, and our
final answer j 0.739 (to 3 places, as
requested).

2. Round 3.805 to 2 places.

solution: Step / Set decimal indicator at 3.

Step 2 Concentrate on the number 5 which is
in the third place.

115
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Step 3 Since thilvpuiber-is Ague]; toll we'
add 1-to the mem aeopmd
placee'and ourlint1-isimpa:41;111.

3. Round 0.784 to 2 places:'

solution: Step 1 Set decimal indicatOr at 3.

Step 2 Concentrate on the number in the
third place. -

Step 3 Sinc4 4 is less thgn 5,. we Aga Rat
change the second place number, and
our final imam

atai Now that we have embarked into decimal numbers
there is a certain language and procedure we follow:

the
Mi, in speaking (orally) it is important to emphasizel point. For example, the number 17.565 is spoken

as "seventeen point five six five."

Wang, when we write a decimal (with no whola number to
the lft of the decimal point), it is important to place a
zero to the left of the decimal point. For example, 0.765.
This removes any misunderstanding about the number beilg a
dacimal.
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DRILL SHEET

EN= 21. ROUNDING DECIMALS

Round the numbers to the indicated decimal places (shown
in parentheses):

1D-1 0.0855 (2) 1D-11 7.829 (1) =

1D-2 0.0063 (2) 1D-12 14.003 (1) =

1D-3 0.057 (1) 1D-13 0.05645 (3) =

1D-4 76.8999 (3) = 1D-14 0.05645 (4) =

1D-5 139.0062 (2) 1D-15 9.37335 (3) =

1D-6 33.b1997 (4) 1D-16 0.37335 (4) =

1D-7 1.927 (3) 1D-17 0.37335 (2) =

1D-8 1.9254 (3) 1D-18 33.01997 (2) =

1D-9 0.0015 (3) 1D-19 33.01997 (3) =

1D-10 13.33 (1) 1D-20 13.0039 (3) =
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Section 4: EXpressing Comic, Fractions As Decimals

To express a common fraction as a decimal, divide the
numerator by the denominator.

4-A Examples

1. 2 (or 7 8) = 0.875 (to 3 places), -Answer
8

2. 1 (or 1 16) = 0.0625 (to 4 places), Answer
16

3. 21 (or 23 + 24) = 0.958 (to 3 places), Answer
24

4. 1 (or 1 4) = 0.25 (to 2 places), Answer
4

5. 1 (or 1 10) = 0.1 (to 1 place), Answer
10

6. fa (or 63 64) = 0.984 !to 3 places), Answer
64

1. A.1 (or 63 64) = 0.9844 (to 4 places), Answer
64

8. 11 (or 12+ 16) = 0.688 (to 3 places), Answer
16

9. 22 (or 37 64) = 0.578 (to 3 places), Answer
64

10. 37 (or 37 It 64) = 0.5781 (to 4 places), Answer
64

11. 37 (or 37 64) = 0.57813 (to 5 places), Answer
64

12. 22 (or 37 64) = 0.578125 (to 6 places) ,Answer
64
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DRILL Mina

UNIT 21 =PRESSING COMMON FRACTIONS Ala DECIMALS

Express the following as decimals to the places
indicated in parentheses:

2D-1 2 - (3) 2D-11 lp. = (4)

9 6,

2D-2 12 = (3) 2D-12 11, = (4)

29 32

2D-3 1 = (3) 2D-13 2. = (2)
12 8

2D-4 12 = (3) 2D-14 11 = (3)
21 64

2D-5 1 = (4) 2D-15 2 = (3)
32 32

2D-6 1 = (3) 2D-16 1 = (4)

8 64

2D-7 1 = (2) 2D-17 11 = (2)
4 1000

2D-8 1 = (3) 2D-18 = (3)
2

_11
500

2D-9 2 - (4) 2D-19 11 = (4)

16 75

2D-10 2 = (1) 2D-20 12 = (4)

4 16

* Note: A functional number whose quotient repeats a
particular sequence of number is ca/led a repeating
or periodic decimal. A periodic decimal is often
indicated by a bar over the digits that repeat.

For example: 1 = .428571
7
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Section Ss impressing Decimals As Common Fractions

To express
procedure.

solution:

a decimal as a common fraction follow a four-step
For example, to convert 0.065:

Step 1 - Determine the place of the last digit,
5; it is in the third place.

Step 2 - Since the third place is thousandths,
the denominator will be

Step 3 - Disregard all zeros between the
decimal point and the first numeral to
the right; then write the number 65 in
the numerator, as AI

1000

Step 4 - Reduce the common fraction to lowest
13

terms, so that = , Answer,
1000 200
200

5-A Examples

1. 0.8 =

solution:

since the numerator and denominator
can be divided by the common number 5.

Step 1 - The 8 is the first place.

Step 2 - The denominator is .

10

Step 3 - The numerator is 8, and the common
fraction is A .

10

Step 4 - Reduce to lowest terms, so that
4
A = A, Answer, since the numerator
10 5
5

and denominator can be divided by 2.
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2. 0.006 =

solution: Step 1 -

Step 2 -

Step 3 -

Step 4 -

The 6 is in the third place.

The denominator is
1000

The numerator is 6, and the common
fraction is .

1000

Reduce to lowest terms, so that
3
6 = 2 , Answer, since t_a

1000 500
500

numerator and denominator can be
divided by 2.
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DRILL SHEET
twIT j. VPRESSING =Ma U. COMMON YRACTIONS

Express the following as common fractions (reduce to
lowest terms).

3D-1 0.375 = 3D-11 0.3125 =

3D-2 0.062 = 3D-12 0.625 =

3D-3 0.335 = 3D-13 0.8125 =

3D-4 0.4175 = 3D-14 0.500

3D-5 0.4375 = 3D-15 0.125 =

3D-6 0.2 3D-16 0.09375 =

3D-7 0.12 3D-17 0.1875 =

3D-8 0.235 = 3D-18 0.25

3D-9 0.93 3D-19 0.750

3D-10 0.75 3D-20 0.313
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Bectica is Rdding ant BubtraOtini,Decimals

The:most important stei iif.deainCl.,,,Calaniations is to set the
decimal point indicator,forthe'proper. Earlier ,we
learned to set 'the deciiial,:point- indiditoroniAlgit =to the
right- Of 'the place ,wss; arEinstiteited to rspot:t.hs: final
resat when -we are aiskod'to4oUnCiiv listswer.

. "
In the absenc of ink-instructiOnsIovroporting a

result to deoimal.placei-welost'report the entire
number result from the' arithmetic oPeration. This will be
illustrated in e following'eximpless.

44 Examples of addition

1. 147.935 + 0.13 =

solution: Step 1 - Observe that the third docimal,place
is the farthest-41=0c or position
from thi-dedimil,point'ior a-numeral
in either-number. Because of,this,
for addition and subtraction problems
on our calculator, set the decimal .
indicator at 3 (we were net given
any instructions to round off).

Step 2 - Enter 147, then press the [ 3 key,
and then enter 935.

Step 3 - Press (+3 key.

Step 4 - Press [ ] key, then enter 13. (Note,
although it is important to write a
zero before the decimal, it is flat
necessary to enter the zero in the
calculator.) Display shows 148.065,
Answer.

2. 17 + 0.0134 + 91.02 + 139.001 =

solution: Step 1 - Enter 17 - you do not have to enter
the decimal point for any whole
number.

Step 2 - Press (+3 key.

Step 3 - Press [ 3 key and enter 0134.

Step 4 - Press (+3 key.

Step 5 - Enter 91, then press [ 3 key, and then
enter 02.

Step 6 - Press [+] key.
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Step 7 - Enter 139, then press [ ] key, and
then enter 001.

Step 8 - Press [+] key; display shows 247.0344,
Answer

3. 0.0732 + 2 + 0.2323 =
16

solution: Step 1 - Set decimal indicator at 4.

Step 2 - Press [ ] key, then enter 0732.

Step 3 - Press [+] key.

Step 4 - Since it is impossible to enter a
common fraction in the calculator, we
must first convert 2 to a decimal;

16
in dividing 7 by 16, we obtain 0.4375.
Press [ ] key, then enter 4375.

Step 5 - Press [+] key.

Step 6 - Press [ ] key, then enter 2323.

Step 7 - Press [+] key; display shows 0.7430.

6-B Examples of subtraction

1. 44.6 - 27.368 =

solution: Step 1 - Observe that the third decimal place
is the farthest place, or position
from the decimal point for a numeral
in either number. Because of this,
set the decimal indicator at 3 (again,
we were n2t given any instructions to
round off).

Step 2 - Enter 44, then press [ ] key, then
enter 6. (Note! The callulator
automatically displays two zeros
following the 6, thus providing a 3-
place number for subtraction.)

Step 3 - Press [+] key

Step 4 - Enter 27, then press [ ] key, then
enter 368.

Step 5 - Press [-] key; display shows 17.232,
Answer
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2. 46 - 33.912
10

solution: Step 1 - Set decimal indidiicir at 3.

Step 2 - Conlierilthe cCimdi*raction a of the

mikid nuabor 46 atO a decimal; thus,

a becomes 0.3. ,Enter 46, then press
10
[ 3 key, then enter 3.

Step 3 - Press [41 key.

Step 4 - Enter 33, then press [ 3 key, then
enter 912.

Step 5 - Press (-3 key; display shows 12.388,
Answer
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DRILL 811aT

mum 21. aims awa austmans
4D-1 0.317 + 0.029 me

4D-2 8.036 + 16 + 0.7 =

4D-3 0.877 - 0.304 =

4D-4 10.002 - 0.1999 =

4D-5 83.712 + 0.056 + 35 =

4D-6 3.062 - 1.956 =

4D-7 12.002 + 0.018 + 0.003 + 0.017 es

4D-8 305.1 + 43.95 + 0.014 + j1 .
8

4D-9 0.009 - 0.0086 =

4D-10 26.009 - 25.999 =

4D-11 175 - 173.909 =

4D-12 23 1 - 0.375 =
8

4D-13 144 - 11.883 =

4D-14

4D-15

4D-16

4D-17

4D-18

4D-19 39 11 - 17.9435 =
16

4D-20 63 + 63.63 + 0.63 =

4D-21 1179 - 1011.9755 =

4D-22 12 + 5.005 + 6.1 =

4D-23 0.095 - 0.091 =

11.883 - 0.144 =

12.01 + 11.003 + 0.0175 =

0.3134 - 0.179 =

0.347 + 1 2 + 0.5 + 3.1414
8

11.09 + 1.109 + 0.1109 =

126

131



4D-24 116.0157 16.01 us

4D-25 33 + 33.93 + 0.93 + 0.935 =
4D-26 67.05 37.095 us

4D-27 22 j, + 0.0625 + 0.8750 sis
16

4D-28 77.9703 64.848 =

4D-29 18 17 fal
64

4D-3C 25 + 11.88 + 0.0033 =
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Section 7: nultiplying and Dividing Deo

74 Multiplying Docilkls

llhen multiplying--dicimals, -it is-- ilpOrtant to
follow instructions-for the deciaal place vhein-rePorting
the final answeL. Otherwisei' you switissot thi,deciiial
place indicator to that the,cospliete -result is',
displayed.

Exanples

1. 60.412 x 0.53 =
solution: Step 1 Since there are no -instructions for

the decimal place, yodliust count the
total nuMber'of,decimal-places, for
both numbers-;-WilV5. Therefore, set
the decimal indicator at '5.

Step 2 Enter 60, then press E ] key, then
enter 412.

Step 3 Press Ex] key.

Step 4 Press 1 ] key, then enter 53.

Step 5 Press Ems] key; display shows
32.01836, Answer

2. 60.412 x 0.59 =

(round to 2 places)

solution: Step 1 We are instructed to round to 2
places, so we set the decimal
indicator at 3.

Step 2 Enter 6P. press E 3 key, then enter
412.

Step 3 Press Ex] key.

Step 4 Press E ] key, then enter 59.

Step 5 Press E=] key; display shows 35.643;
since the third place numeral is less
than 5, the number 4 remains unchanged
and our lima Amu nal.

3. 1 x 0.33 x 4.27 =
16

(round to 4 places)
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Section 71 Nultiplyilsvand2Dividimg Decimal*

7-A

When'iull4M4MaisitAs4MiOkint to'
follow instrdotions 'for 46614 -gate Ithar',,r0Portinci
the final answer:- -Othairiiisil-1504 lust 'sset-the: decimal

npla indiCator to that' the:Complete'resultje
dimplayed.

Examples

1. 60.412 x 0.53 =

solution: Step 1 Since there are no instructions for
the decimal place, you must count the
totalinumber;of decimal places for
both numbers-rit-is 5. *Therefore, set
the decimal indicator,at 5.

Step 2

Step 3

Step 4

Step 5

Enter 60, then press ] key, then
enter 412.

Press [x]skey.

Press [ ] key, then enter 53.

Press [=] key; display shows
32.01836, Answer

2. 60.412 x 0.59 =

(round to 2 placis)

solution: Step 1 We are instructed
placese.so we set
indicator at 3.

Enter 60, press [
412.

Step 2

Step 3

Step 4

Step 5

to round to 2
the decimal

] key, then enter

Press [x] key.

Press [ ] key, then enter 59.

Press [281 key; display shows 35.643;
since the third pluce numeral is less
than 5, the number 4 remains unchanged
and our nail Amu jj
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3. 1 I x 0.33 x 4.27 =
16

(round to 4 places)

solution: Step 1 Set decimal indicator at 5.

Step 2 Enter 1, then press ( 3, then enter
5625 (decimal of 0.5625).

16

Step 3 Press (x] key.

Step 4 Press ( ] key, then enter 33.

Step 5 Preris (=] key; display shows 0.51563.

Step 6 Press [x] key.

Step 7 Enter 4, then press ( ] key, then
enter 27.

Step 8 Press (231 key; display shows 2.20174;
when rounded to 4 places, the Answer

2:211Z.

7 -IS Dividing Decimals

When dividing decimals, it is important to follow
instructions for decimal place when reporting the final
answer. Otherwise, you set the decimal indicator to the
right as far as it can go on our calculator, or at 6.

Examples

1. 0.338 - 0.52 =

solution: Step 1 Since there are no instructions for
decimal place in the final answer, set
the decimal indicator at 6.

Step 2 Press [.] key, and enter 338.

Step 3 Press [ ] key.

Sten 4 Press [.] key, then enter 52.

Step 5 Press [so] key; display shows 0.650000.

Since all the zeros following the 5 are not
significant numbers, we drop them and show the answer as
0.65. To test this, multiply 40 by 0.650000, and
multiply 40 by 0.65. The Ammar j tha 21.
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2. 1.7594 6.03

(round to 3 places)

solution: Step 1 Set decimal indicator at 4.

Step 2 Enter 1, then press [ ] key, then
enter 7594.

Step 3 Press [Jr] key.

_

Step 4 Enter 6, then press [ ] key, then
enter 03.

Step 5 Press [=] key; display shows 0.2918;
since the fourth place numeral is more
than 5, increase the 1 to 2; the final
answer is 0.292.
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DRILL SHEET

UNIT 21 MULTIPLYING An DIVIDINQ DECIMALS

Perform the operations indicated and round to the places
shown in parentheses:

5D-1 C.9 x 0.5 (4) =

5D-2 0.8 x 29 (3) =

5D-3 0.63 x 0.16 (4) =

5D-4 7.22 x 2 (3) =
8

5D-5 0.025 x 0.09 (4) =

5D-6 0.42 x 11 x 0.4 (4) =

5D-7 0.009 x 120 x 6.7 (4) =

5D-8 0.8 4 0.2 (3) =

5D-9 6.3 0.3 (3) =

5D-10 1.44 0.08 (3) =

5D-11 18.750 2 (3) =
4

5D-12 0.002 0.91 (3) =

5D-13 153.73.i 14.27 (4) =

5D-14 0.0084 3.094 (4) =

5D-15 3876.5 5.125 (3) =

5D-16 12.1 x 0.761 x 0.0035 (4) =

5D-17 0.0035 17 (3) =

5D-18 1.7901 f 40 (1) =

5D-19 35.001 f 7.2 (2) =

5D-20 2 x 1.704 x 1 1 (4) =
16 4

5D-21 19 Z. f 0.0115 (3) =
8
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5D-22 0.0115 19 J. (3) =
8

5D-23 270.05 i 11.953 (4) =

5D-24 60 x 0.44 x 11.1 x 9.7 (4) =

5D-25 Thunder and lighting occur at the same time.
Light travals almost instantly, and sound
travels about .206 miles per second. To find
how far away a storm is, follow these steps.

1. When you see the flash, count the number of
seconds it takes before you hear the thunder.

2. MUltitly the number of seconds the thunder
took o reach you by .206 in order to find
the distance in miles.

For example, if it takes 5 seconds for thunder
to reach you after you see the lightning, how
far away is the storm?

Distance = .206 x Seconds It Takes Thunder
to Reach You

= .206 x 5
= 1.030 Miles

The storm is about a mile away.

How far is the storm if it takes 8 seconds for
thunder to reach you?
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Section 8: Order of Operations Involving Decimals

The rules to follow with decimals are exactly the same
as discussed for whole numbers and common fractions. We
repeat then here:

Do all operations within grouping symbols:
parentheses ( ); brackets [ ]; and braces ( ) first.
Within the parentheses etc., do,multiplication or
division operations (whichever comes,first) in order
fran left to right. Then do add1tion and subtraction
operations in order from left to right.

After completing the work in the grouping symbols, do
multiplication or division operations (whichever comes
first) in order from left to right.

Last, do addition and subtraction operations in order
fram left to right.

S-A Examples

1. 9.03 + 2.75 x 0.9

(round to 2 places)

solution: Step 1 Set decimal indicator at 3.

Step 2 Since multiplication appears in the
problem, we do this first, and our
result is 2.475.

Step 3 Add 2.475 to 9.03; display shows
11.505; reunded to 2 places, our final
answer ig

2. 12.4 x (13.88 - 0.07 x 0.5) =

(round to 2 places)

solution: Step 1 Set decimal indicator at 3.

Step 2 We do the operations within the
parentheses first, and within we do
the multiplication first; our result
is 0.035.

Step 3 Subtract 0.035 from 13.88; our result
is 13.845.

Step 4 Multiply 13.845 by 12.4; our result is
171.678; rounded to 2 places, our
final answer jig 171.68.
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DRILL SHEET

UNITIL QED= PM =Ban= INVOLINQ MapIALI

Perform the indicated operations anci report final
answers to the decimal places shown in parentheses:

6D-1

6D-2

6D-3

6D-4 42.090 x 3.045 + 99 + 3 x 4 (3) =

6D-5 0.009 + 3 x 11.11 + 0.047 (3) =

6D-6 25 4: 11 x 5 + 5.1 (1) =

6D-7 64.08 - 19.009 + 4 (3) =

6D-8 134.7 x 0.01 i 0.5 (2) =

6D-9 0.02 + 0.002 x 0.002 0.002 (3) =

6D-10 1.24 + 1.35 + 9.05 :t 0.15 (3) =

6D-11 12 + 32.09 - 9.04 f 2 x 4.1 (4) =

6D-12 14 .15. - 13 + 4.7 x I f 1 (2) =
16 8 2

6D-13 0.07 - .004 x 13.019 f 7.9 (3) =

6D-14 14.7 f 2 x 3 + 8 f 4.2 (2) =

6D-15 0.019 x 0.1 f 0.01 (2) =

6D-16 1 7 + 19 2 + 0.195 - 0.79 (3) =
32 32

6D-17 J. f 3.5 x 4 + 19.04 - 2 (3) =
32 16

6D-18 10.9 x 10.9 10.9 + 10.9 - 10.9 (3) =

6D-19 0.525 x 0.505 x 0.525 4. 0.505 (3) =

6D-20 113.013 + 0.013 x 9.08 (3) =

6D-21 The cost of electricity is based on the nunber
of kilowatt hours. A kilowatt is 1000 watts, and
a kilowatt hour is the amount of electricity
used by a 1000-watt appliance --s hour. To

1.31 x 6 - 3.2 3.4 (2) =

67 + 13 - 9 x 4 ; 3 (2) =

24 ; 6.7 x 3.9 (2) =
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find the number of kilowatt hours used by an
appliance, use this formula:
kw = (Watts + 1000) x No. of Hours.

How much does it cost to run a 210-watt
television for 60 hours a month if the cost of
electricity is $.0525 per kilowatt hour?

kw = (Watts 4 1000) x No. of hours

= (210 f 1000) x 60

= .210 x 60

12.6 kilowatt hours

To find the cost, multiply the number of
kilowatt hours by the cost per watt hour.

12.6 x .0525 = $.66150 = $.66

The Jost is about $.66.

Find the cost to operate:

1. A 100-watt bulb for 500 hours.

2. A 5750-watt clothes dryer for 20 hours.

135

141



MILT 21. EWEN
-3R1 - Write each of the word statements as a decimal

number:

a. Forty-four and four tenths

b. Sixty point six-six

c. One hundred one point zero-one

d. Two hundred twenty-two and two
hundredths

-3R2- In the decimal 0.93758, indicate the place for
the following:

-3R3-

a.

b.

C.

Round

3 d. 8

5 e. 9

7

off to one place:

a. 2.36 C. 17.14

b. 15.1905 d. 139.07

-3R4- Round off to three places:

a. 0.1786 c. 1.3050

b. 15.1905 d. 33.0303

-3R5- Express these common fractions as decimals to 4
places:

a. 11 c. 12
16 1000

b. 17. d. 22
24 64

-3R6- Express these decimals as common fractions:

a. 0.3125

b. 0.390625

C. 0.65625

136
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-3R7- During the rainy season, a weather station
recorded the following rainfall for one week:

Sunday 3.57 in.
Monday 2.78 in.
Tuesday 2.89 in.
Wednesday 3.86 in.
Thursday 1.98 in.
Friday 4.19 in.
Saturday 3.88 in.

What is the total rainfall for the week?

-3R8- Ed is a repairman. His wages are $416.45 per
week before any deductions. Hie deductions are:

Federal Tax

Union dues
Credit union
Health plan

$82.98
12.58
4.87

25.00
6.50

What is his take home pay?

-3R9- A machine setter uses four shims with thicknesses
of:

0.0625 in.; 0.0500 in.; 0.1375 in.; 0.00204n.

What is the total thickness of the four shims?

-3R10- a. Find the dimension marked D in the following
two sketches:

1

137

143



b. Find the dimension marked D in the following
sketch:

- 3R11- From the sum of 5.75 and 2.45 subtract the sum
of 1.54 and 3.77.

- 3R12- How much is left when 66.887 is taken fromr
87.992?

- 3R13- 1.007 x 2.08 x 3.19 (to 3 places)

- 3R14- A shop drawing shows a part to be 1.75 in. long.
If the drawing is enlarged 1.5 times, how long
will the part be on the drawing?

-3R15- Type M 3-in, copper water tubing weighs 2.68
pounds per foot. How much does 25.8 feet weigh?

-3R16- A mschanic det3rmines the total cost of a repair
job as $560. Labor costs are $350. What
decimal of the total cost is the labor cost?

- 3R17- An inspector checks 175 pieces of a lot
containing 615 pieces. What decimal of the lot
has not been inspectel?
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UNIT 4.1. PERCENT& =MX& UMW mpg sham

csancTrus

After completing this unit, you will be able to:

express percents as decimal or common fractions

express decimal and common tractions as
percents

determine percentage, percent (rate), and base

solve word problems involving percents

determine the arithmetic average (:1)

determine the median

determine the range (R)

Dictionary:

1. Percent (%)

2. Base

3. Percentage

Meaning

of each hundred, or per
hundred

the number of parts making
up the whole unit (100%)

the fractional part which is
less than or more than the
base

4. Rate the number to multiply the
base by to obtain percentage
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ection 1: Concpt of a Percent

What is a percent?

ilrcent is one of the best ways to compare one quantity
to anotaer quantity. The word "porcant" means in the
hundred, or of each hundred.

A, percent is designated by the symbol %. Thus, 10%
means 10 percent, or 10 out of one hundred.

Section 2: Expressing percents as Decimal and Common
Practions

Since a percent cannot be used to perform arithmetic
operations, we mast convert it to a form that will enable us
to do this.

"All percents pust ha divided 12y 122 tg convert thaa
decimals."

2-A Examples

1. Express 37 1% as a decimal fraction.
2

solution: Step 1 Percent means of each hundred, or the
second place, set the decimal
indicator one place beyond, or at 3.

Step 2 37 1% = 37.5%
2

Step 3 37.5% = 0.375 Answer
100

Note that the instant we divide by 100, the %
sign "disappears."

2. Express 33.6% as a decimal.

solution: Step 1 Set decimal indicator at 3.

Step 2 33.6% = 0.336 Answer
100

3. Express 147.9% as a decimal.

solution: Step 1 147.9% = 1.479 Answer
100

140
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4. Express 323.2% as a decimal.

solution: Step 1 323.2% = 3.232 Answer
100

2-11 Examples

1. Express 37 2A as a common fraction.
2

solution: Step 1 Convert percent to decimal, or
37 1% = 0.375

2

Step 2 Since 0.375 is in the third dscimal
placel.set up a friction with 1000 in
the denominator as, , and place the

numerator as 221
1000

Step 3 Reduce t.4; lowest terms* 'ivide the
numerator and denominator by 125,

3
so 221 = Answei

1000 8
8

2. Express 33% as a common fraction.

so3ution: Step 1 Convert percent to decimal;
221 0.330, or 0.33
100

Step 2 Since 0.33 is in the second decimal
place, set up a fraction with 100 tn
the denominator as , and place Vie

number 33 (n21 the decimal) in the
numerator as la

100

Step 3 Since we cannot reduce to lower terms,
our mum is Al

100

3. Express 221.5% as a common fraction.

solution: Step 1 Convert percent to decimal;
221.5% = 2.215
100
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Our result thus far is a mixed decimal
number, i.e., a wholo number 2 and a
decimal fraction 0.215. We must
convert the 0.215 to a common
fraction.

Step 2 Since 0.215 is in,the third place, set
up a fraction with 1000 in the
denominator and 215 in the numerator
as 221; the result thus far is

1000
2 2,11

1000 ,

Step 3 Reduce the common fraction to lowest
terms;

43
211 Ana= ia 2 LI
1000 200 200
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2-C Typo 1

Examples

1. What percent of 60 is 9?

(60 is the kw, or wholg; 9 is a fractional
part or winentaga of the base; we are asked to
find the r

solution: Step 1 4 decimal indicator at 3.

Step 2 Set up a fraction with the base, 60,
as the denominator and,the fractional
part (percentage), 9, as the numer:Ator
and divide, '2. = 0.150, or 0.15

60

Step 3 Convert decimal to percent:
0.15 x 100 15.000 or 15%, Answer

You will note from example 1 and the others
that follow, in Typo 2 percent problems, the
base always follows the word "of,,, and you will
always be given two numbers, not percen-r to
solve this problem. The second number will be
the num*rator.

2. What percent of 140 is 105?

solution: Stzp 1 Set decimal indicator at 3.

Step 2 Set up fraction with 140, the base, as
the denominator and 105, the
fractional part (percentage) as the
numerator and divide:
121 = 0.750, or 0.75
140

Step 3 Convert decimal to percent:

0.75 x 100 xi 75.000, or 75%, Answer

3. What percent of 8 is 25?

solution: Step 1 Set decimal indicator at 3.

Step 2 Note that 8 follow, the word "of"
which makes it the base, or
denominator and 25 is the numerator;
set up as a fraction and divide:
21 = 3.125
8
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Step 3 Convert decimal to percent:
3.125 x 100 is 312.500, or 312.5%,
Answer.

f
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UNIT

DRILL SHEET

41 MORI ME= MP" 11
Solve for each. Round answers to 2 decimal places:

1D-1 What percent of 87 is 95?

1D-2 What percent of 63 is 44.2?

11.-3 What percent of 19.4 is 8?

1D-4 What percent of 298 is 420?

1D-5 What percent of 40 is 13.1?

1D-6 What percent of A is 2,?
8 4

1D-7 What percent of 11 is 3?
16 8

1D-8 What percent of lA is 4?
16

1D-9 What percent of 20 is 35?

1D-10 What percent of 116 is 118?

1D-11 What percent of 11 is 6?
32

1D-12 What percent of 125 is 25?

1D-13 What percent of 25 is 125?

1D-14 What percent of 1.7 is 1?
17

1D-15 What percent of 7 is 2?
8 16

1D-16 What percent of 75 is 70?

1D-17 What percent of 3 is 1?

1D-18 What percent of 1 is 3?

1D-19 What percent of 0.015 is 0.25?

1D-20 What percent of 12 is 9?
32 16
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2-D Type 2

Examples

1. 9 is 15% of what number?
(9 is the fractional part, or percentage; 15%
is the rate; the base, or whole we must solve
for)

solu4.:on: Step 1 Set decimal indicator at 3.

Gtep 2 Write a fraction with 9 as the
numerator and a question mark as the
denominator: 2

Step 3 Set up all Type 3 percent problems as
follows: 2 = 15%

Step 4 Convert thepercent, 15%, to a
decimal: 1 % = 0.150 or 0.15

100

Step 5 Replace the question mark in Step 3
with 0.15 and divide:

2 = 60, Answer
0.15

Note! In Type 2 percent problems, the wording
"of what number"? will always be the number or
quantity we must solve for, and it is replaced
as a question mark in the denominator.

146

I r
J



DRILL SHEET

UNIT LL PRACTICAL APPLICATIONS 0: FERCENTS

Solve for each. Round answers to 2 decimal places:

2D-1 Jim's gross pay of $30,100 was 10% less than last
years° gross pay. What was last year's gross pay?

2D-2 In BIC-4 department, 4,185 usable devices were
produced. If 7% of the parts produced were
defective, how many parts were produced
altogether?

2D-3 If an error of + 3% is acceptable and the diameter
is suPposed to be 2.25", how much could the
diameter vary from this value?

2D-4 A certain alloy is 78% tin. If a piece of this
alloy weighs 15 pounds, what is the weight of the
tin in this alloy?

2D-5 The pitch of a gear was 3% larger than it should
have been. If the pitch was 1.8025", what should
it have been?

2D-6 An ALPO carpenter estimates that a job requires
550 board feet of lumber, which includes 15%
allowance for waste. How many board feet are
allowed for waste?

2D-7 If 6 1 acres of a 15-acre orchard are harvested,
2

what percent of the orchard is harvested?

2D-8 A machine produces 76 pieces when operating at 80%
of its capacity. How many pieces can be produced
when the machine is operating at full capacity?

2D-9 It is estimated that a company's earnings next
year will be 125% of this year's earnings. If the
company earned $650,000 this year, what are next
year's estimated earnings?
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2D-10 A baker prepares a 130-pound batch of bread dough
and uses 120 pounds of the dough. What percent
of the batch is used?

WINO

2D-11 In an elactrical circuit, a certain resistor
takes 16% of the total voltage. How many vo'""s
are taken by the resistor in a 230-volt circu.l.t?

2D-12 A welder orders 150 square meters of steel plate.
If 85 square meters are delivered, what percent
of the order is received?

2D-13 A laboratory technician prepares 85% of a total
required amount of solution. If the total amount
of solution required is 2.8 liters, how many
liters are prepared?

2D-14 A mason 3ays 72 feet of sidewalk which represents
40% of the total job. What is the total length,
in feet, of the completed sidewalk?

2D-15 Before stretching, a spring measures 5.84
centimeters. The spring is stretched an
additional 1.22 centimeters. What percent of the
original length is the amount of stretch?

=PIM

2D-16 By installing new machinery, a firm increases
production by 25%. An average of 1,800 units are
produced per day with the new machinery.
Determine the average daily production before
installation of the new machinery.

D-17 A retailer purchased merchandise at wholesale cost
for $1,050. The wholesale cost is 35% less than
the retail price. What is the retail price?

2D-18 A building contractor has 4,250 feet of 2" x 4"
lumber at the start of a job. At the end of the
first week of the job, 32% of the lumber is used.
At the end of the second week 40% of the stock
that remained at the end of the first week is
used. How many feet of lumber remain unused at
the end of the second week?
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2D-19 A resistor is rated at 1,600 ohms with a tolerance
of + 4%. The resistor is checked and found to
have an actual resistance of 1,510 ohms. By how
many ohms is the resistor below the acceptable
resistance low limit?

2D-20 Brazing solder contains 51.2% copper, 48.3% zinc,
0.1% iron, and lead. How many pounds of lead are
required to make 2,000 pounds of solder?

2D-21 The manager of a clothing store computes
semi-annua., monthly profits as follows: July,
$6,250; August, $5,700; September, $7,100;
October, $6,000; November, $5,200; and nscember,
$11,050. What percent of the entire semi-annual
profit is the December profit?

2D-22 A landscaper estimates that 72 cubic meters of
topsoil is required for a job. After the job is
completed, it is found that the amount of topsoil
estimated was 20% more than what was actually
used. How many cubic meters of topsoil were ussd
on the job?

fl..OMM=

2D-23 In a given volume of colution, 50 milliliters of
acid makes up 20% of the solution. For the same
'volume solution, how many milliliters of acid are
required to produce a 28% acid solution?

2D-24 On Monday, a manufacturing firm produced a totil
of 1,100 units with 3% of the units defective.
On Tuesday, the firm produced a total of 1,000
units with 5 1% of the units defective. How many

2
more acceptable units were produced on Monday
than on Tuesday?

2D-25 A length of copper wire measures 20 feet 6 1
2

inches before being heated. When heated, the
wire measures 20 feet 7 inches. What is the

4
percent of increase in length?
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2D-26 This table shows the standing for one year of the
Eastern Division of the National Conference of
the NFL. Each team in the division is ranked
according to games won. The percent is usually
written as a three-place decimal.

St. Louis' Pct. =

n = 10

Games Won

Games
Lost Pct.

Games Played

Games
Team Won

100 13

14n = 1100
St. Louis 10 3 .769

n = .786
Dallas 9 4 .692

Washington 11 2 ?

New York 7 6 ?

Philadelphia ? ? .357

Can you find the missing parts of the table?
Remember that all teams play the same number oi
games in a season.

Fraction

1
20

1
8

Decimal

.05

.10

Percent

5%

10%

1 12 1 12 1%
8 2 2

1 .16 2 16 2.%
6 3 3

1

5 .20 20%

1 .25 25%
4

2 .30 30%
10
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: 1
3

2
8

.33

.37

1
3

1
2

33 1%
3

37 1%
2

a .40 40%
5

1 .50 50%
2

2 .60 60%
5

A .62 1 62 1%
8 2 2

a .66 1 66 1 %
3 3 3

I. .70 70%
10

2 .75 75%
4

4 .80 80%
5

.a .83 1 83 1%
6 3 3

7 .87 1 87 1%
s 3 3

2 .90 90%
10
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Section 3: Arithmetic Average (i)

Dictionary:

1. Average (76

2. Median

3. Range (R)

4. Graph

arithmetic average i.e., sum
of all numbers divided by the
number count

middle number

difference between the smallest
and largest values

a drawn (plotted)
representation of past data or
statistics

5. Axes (tend Y) the two bouularies that make up
a graph

G. Chart (or charting) a pre-printed form with
boundaris te plot ongoing data

7. Plot (or plotting) placing data points in
reference to the X and Y axes

Sometimes we need to use approximate numbers for one
£eason or another. One commonly used approximation is
averagiml. Averages are often used for comparisons, such as
comparing the average mileage different cars get per gallon
of gasoline.

Averages used for our purpose at ALPO will mean
arithnetic average. (It is also referred to as the mean in
other work places.) Average is designated by the symbol X.

3-A Examples

1. Determine the average for this set of numbers:

1036, 1002, 1019, 1056, and 1011 =

solution: Step 1 Since we are dealing with whole
numbers only, set the decimal
indicator at 1 (one beyond, or the
tenth place).

At thiz point, your attention is
called to a key on the calculator that
has not been used in the past; it is
the [N] key at the top of the row of
three keys on the right. This is a
tally key.
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Section 4s Median

Another type of approximation is called median which
means "in the middle". It differs from the average (X) in
that the numbers being studied are never added; instead we
arrange the numbers.

4-A Examples

1. Determine the median for this set of numbers:

23.6, 22.6, 23.0, 24.5, 25.3, 24.3, 23.2, and
24.5.

solution: Step 1 Arrange the numbers in order from
smallest to largest in vertical
fashion as follows:

22.8
23.0
23.2
23.6
24.3
24.5
24.5
25.3

Step 2 Count the total in the listing; it is
8, an evefl number.

Step 3 Since there is no exact middle, or
median for an even numbered listing,
we select the two innermost numbers
from top and bottom - 23.6 is fourth
from the top and 2413 is fourth from
the bottom - add these two (with
decimal indicator at 2); display shows
47.90.

Step 4 Since we need the average for the two
numbers added in Step 3, we divide by
2; display shows 23.95.

Step 5 The msdiAn rounded to 1 place is 24.0,
Answer.
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2. Determine the median for this set of numbers:

3.9, 3.5, 3.0, 3.8, 4.1, 3,7.

solution: Step 1 Arrange the numbers in order from
smallest to largest in vertical
fashion as follows:

3.0
3.5
3.7
3.8
3.9
4.1
4.2

Step 2 Count the total in the listing; it is
7, an mig number.

Step 3 The exact middle, or median, for a
listing of 7 is 4 from the top or 4
from the bett,,m; the median is 3.8,
Answer.

The rule for determining the median is as follows:

a) if there is an 20 numbered listingt
determine the exact middle in counting
from the top or bottom;

b) if there is an sym numberd listing,
determine the innermost two, one from the
top and one from the bottox; divide by two
and round off if necessary.
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DRILL SHEET

UHIT 4j. DETBRUNLN2 zia

Determine the medians for each set of
to the place shown in parentheses:

3D-1 0.098, 0.100, 0.102, 0.097, 0.105,

numbers,

0.102, 0

rounding

.096 (3)

3D-2 143, 149, 150, 144, 146, 148, 147, 145 (0)

3D-3 L Ile 11 (4)
16 16 16 16 16 16 16

3D-4 1.1, 1.9, 2.0, 1.3, 1.5, 1.7, 1.6, 1.4 (1)

3D-5 1198, 1190, 1199, 1195, 1194, 1193, 1196 (0)

3D-6 7, 9, 3, 1, 8, 5, 6, 4 (0)

3D-7 21.12, 21.16, 21.17, 21.09, 21.15, 21.14, 21.18 (2)

3D-8 0.0035, 0.0029, 0.0034, 0.0032, 0.0031 (4)

3D-9 17.9, 17.9, 17.7 (1)

3D-10 35.012, 35.019, 35.017, 35.016 (3)
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Section St Range (2)

Range (21 is the spread or slifferanc& beam the
smallsat value and the largest va ue.

Before vs discussed medians, and you learned that in
order to determine the median, it was to arrange
the numbers in a vortical listing from smalls' to largest.
This same procedure could be followed for determining t.744h
range (R).

54. Examples

1. Determine the range (R) for the following
numbers:

13, 11, 12, 10, 12, 14, 13, 11

solution: Step 1 Arrange in vertical fashion;

10
11
11
12
12
13
13
14

Step 2 We see that the largest number is 14
and the smallest is 10; to obtain the
difference between these two, subtract
10 from 14, this equals 4 which is the
range (R).

Note! In order to minimize errors,
especially when working with decimal
fractions, always enter the larger
number in the calculator, press [41
key, enter the smaller number and
press (-3 key; the eAsplalr will show
the difference, whieh is the range
(R).
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*NULL BMW
Report aniwers to two decimal places.

- 4R1- Express 109.6% as a decimal fraction.

- 4R2- Express 37 it as a common fraction.
2

-4R3- Express 201.5% as a common fraction.

-4R4- Express 0..85% as a decimal fraction.

-4R5- Write 0.91 as a percent.

- 4R6- Express A as a percent.
16

-4R7- What is 7% of 140?

-4R8- 60 is 80% of what number?

-4R9- What is 109 2% of 75?
4

-4R10- What percent of 130 is 105?

-4R11- What percent of AZ is 122
16 32

-4R12- what percent lf 302 is 402?

-4R13- 800 parts is 140% of what number of
parts?

-4R14- 11 is 40% of what number?
32

- 4RI5- Determine the range, average, and
median for the following sets of
numbers:

a. 6, 5, 9, 4, 8, 11, 10, 7
7

Median

b. 0.0098, 0.0087, 0.0092,
0.0087, 0.0098, 0.0082,
0.0093

re

Median
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-4R16- The shipping department's number of orders
processed for 1985 was as follows:

JAN 505 JUL 500
FEB 575 AUG 545
MAR 480 SEP 565
APR 600 OCT 615
MAY 495 NOV 625
JUN 615 DEC 600

a. Plot a line graph
which follows this page.

b. Label the X and Y axes.
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UNIT AI CONCE Q MORE I SIGNED IIUMBERS

OBJECTIVES:

Understanding ConvAreicn0 with English units of
linear measure

Understanding the Metric Table

Understanding the Metric Relationship and
Conversions

Dictionary:
Meaning

1. Linear Measure

2. Metric

Measure that pertains to lines
or length

International System of Units
of Measurement
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Section 1: What is measur?

You have been using measure, or more precisely, units of
measure your entire life. For example, you purchased a
new car for 15,000 dollars, or you had 400 sauare feet,
of carpeting installed; or you purchased 3 dmem eggs;
or you bought 1 gallon of milk and 3 1 of cottage
cheese; or you worked 44 gg last week at ALPO. All
of the underscored are 21 measure.

If we would not identify an item or quantity with a unit
of measure, there would be chaos because all we would
have would be numbers.

ZMPORTANT; You will always attach a unit of measure to
answers you report in this math module. The only
exception will be an exercise involving numbers only.

Keep in mind that it is acceptable to use abbreviations
for units of measure. However, the abbreviations must
be exactly as shown.
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Section 2: Linear Measure

2A - Equivalent English units of linear meavyre

Examples

1. Express 76.5 inches as feet

solution: Step 1 Since inches and feet imply linear
(straight line) measurement, select
the appropriate conversion table,
which is Table A on page P10.

Observe from Table A that 1 foot =
12 inches, or 12 inches = 1 foot.

Step 2 _Set nn every conversion as follows:

lunit began with X conversion = desired unit in answerl

'for our Example 1, since there is 1
decimal place in our number, set the
decimal indicator at 2, then set up
as 75.5 in x 1 ft = ft

12 in

Step 3 Earlier we learned when multiplying
fractions, we were able to divide the
numerator and denominator by some
common number. This same principle
applies to units of measure; common
units in the numerator and denomina-
tor can be divided or cancelled.

Thus, in our example we divide 1 in
by 1 in, or 1 in = 1 and the inch

1 in
units are cancelled, so
76.5 in x 1 ft = ft,

12 in

or 76.5 x 1 ft = 6.38 ft,
12

and rounded to 1 decimal place our
answer is 6.4 ft.

To repeat, r_rst check wi,:h the
appropriate conversion table; second
set up problem with unit of measure
you began with on the left, times the
conversion, equals the unit of
measure you desire in the answer;
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third cancel out the unwanted unit of
measure so that only the unit of
measure desired remclns in the
numerator; law= multiply or divide
the numbers to the left of ,:he equal
sign and place the result with the
remaining unit of measure to the
right of the equal sign as your
answer.

2. Express 6.375 Leet as inches.

solution: Step 1 First, set decimal indicator on
calculator at 4 (one beyond the 3
decimal places given in our problem).
Second, we will use Table A as our
conversion table.

Step 2 Set up conversion as follows:

6.375 ft x la in = in.
1 ft

Step 3 Cancel (divide) the feet (ft) and
multiply the numbers:

6.375 Ikk x la in = 76.5000 in,
r,k

or 76.5 in, Answer.

3. Express 7 mile as feet
18

solution: Step 1 Convert common fraction, 14_ to ,
18

decimal fraction: 7 = 0.3889, or
18

0.389 (to 3 places).

Step 2 From Table A, note that 1 mile =
5,280 feet. Set up conversion:
0.389 mi x 5 280 ft = ft

1 mi

Step 3 0.389X x 5.280 ft = 2,053.9200 ft,
1 hi,

or 2,053.92 ft, Answer.
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4. Express '37.5 yards as feet and inches

solution: Step 1 When asked to report the answer in
multiple units of measure, convert to
the larger unit first, as follows:

37.5 *IL2c 2 ft = 112.50 ft

Our preliminary result states that we
now have 112 whole feat and a
fraction, or 0.5 ft.

Step 2 Second, convert the fractional part
of a foot to inches, as requested:

0.5 Vt,x 12. in = 6 in
1-Vit

Step 3 Third, comi,ine the two units of
measure as 112 ft 6 in, Answer.
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DRILL SHEET

UNIT .51. EQUIVALENT ENGLISH UNITS QE LINEAR MAMIE

Express each length as indicated: round answers to 3
decimal places:

1D-1 25 1 inches as fer,t =
2

1D-2 16.25 feet as yards =

1D-3 3960 feet as miles =

1D-4 78 inches as feet and inches =

1D-5 47 feet as yards and feet =.

1D-6 7 1 feet as inches =
4

1D-7 12 2 yards as feet =
3

1D-8 0.6 mile as feet =

1D-9 2 1 yards as inches =
4

1D-10 5 1 yards as feet and inches =
2

1D-11 1 mile as Yards and feet =
12

1D-12 6.2 yards as feet and inches =

1D-13 17.35 miles as rods and yards =

1D-14 13.5 feet as rods =

1D-15 3 mile as feet =
5

164

70



11777-777---747

Section 3: hrithmotic operations with English compound
numbers

Examples:

Perform the indicated arithmetic operation; express
the answer in the same units of measure as those
given in the exercise. Regroup the answer when
necessary.

1. 15 ft 8 in + 6 ft 5 ih =

solution: Step 1 Set up as an addition voblem in
vertical fashion and ac 1:

15 ft 8 in
+ 6 ft 5 in

21 ft 13 in

Step 2 Since 13 inches is more than 1 foot
(12 in), we regroup by subtracting 12
inches from 13 and add 1 foct to 21.

Step 3 15 ft 8 in
+ 6 ft 5 in

21 ft 13 in
+ 1 ft -12 in

22 ft 1 in, Answer

2. 14 yd 1 ft - 11 yd 2 ft =
2

solution: Step 1 Set up as a subtraction problem in
vertical fashion:

14 yd 1 ft
2

- 11 yd 2 ft

Step 2 Borrow 1 yard from 14 and convert to
3 feet, then add to 1 ft:

2

13
14 yd 3 1 ft

- 11 yd 2 ft

2 yd 1 1 ft, Answer
2
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URIC
W el MACITI

NURIC MISR
MINT

NITRIC

illo z 1000 kilometer (ke) 1 km = .1214 al

: 111.14 rd

= 1023.1 yd

: 3210.8 ft

kiloliter (i1) Hopes (kg) 1 kg : 2.205 II

= 35.28 os

boots z 100 bectometer (km) 1 bm = .1214 ei

: 19.114 rd

= 109.38 yd

= 328.08 ft

hectoliter (11) ectogram (Mg) 1 kc : .2215 ,Il

= 3.528 os

deka z 10 Monter (dam) 1 dal = 1.188 rd

= 10.030 Id

: 32.808 ft

Mentor (dal) 1 dal = 2.042 gal

= 10.570 qt

= 21.14 pt

dam (dig) 1 das = .2205

: 3628 os

1 1 oder (n) n : L0938 yd

: 3.281 ft

: 39.37 in

(.9144 a = 1 yd)

1 liter (1) 1 1 : .2142 gal

= .2114 pt

(.948 L = 1 qt)

1 grae (1) 1 gm = .03528 i

(28.348 gm : 1

(454 ge : 1 lb

-4
doei z 0.1 decimeter (dm) 1 dm : .3281 ft

: 3.9s. in

(254 in 7. 1 in)

deciliter (d1) 1 d1 : .1057 qt

: .2114 pt

: 3.382 os

decigram (dg)

ceeti z 0.01 centimeter (ca) 1 cn : .3937 in

(2,54 cm : 1 in)

centiliter (cl) 1 cl : .02114 pt

: .3302 os

centigram (cg)

oilli z 0.001 aillimeter (am) 1 am = .03937 in

(25.4 : ' in)

nilliliter (21) 1 n1 : .03382 os

(29.583 ml : 1 os)

nilligram (mg)

1 es. ft = 1728 a in. 1.48 gal : 1 ft

1 gal : 231 in

1 netric ton

1000 kg
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Examples

1. Express 0.378 meter as millimeters

Referring to metric table on the preceding page
we note that

10 x 10 = 100, and
100 x 10 = 1000

This tells us there are 1000
millimeters in 1 me er, or that 1
meter is equal to 1000 millimeters.

Step 2 Set up conversion:

0.378\x 100Q rm = 378 mm, Answer
1

2. Express 472.5 m as km

solution Step 1 From the left column of Table B, no4'e
that millimeter is positioned high(
than kilometer, thus kilometer is

Step 2

Place left-hand marker above meter in
left-hand column. Place right-hand
marker below kilometer in right-hand
column. There are three 10's between
the two markers; multiplying these we
4et 1000 m = 1 km (or 1 km = 1000 m).

Set up conversion:

472.5`m,x 1 km = 0.4725 km, Answer
1000`sk
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DRILL SHEET

UNIT Al =UAL= HEX= UNITS Q LINEAR NEMER

Express each value in the unit indicated:

2D-1 30 mm as cm =

2D-2 8 cm as mm =

2D-3 2460 mm as m =

2D-4 23 m as cm =

2D-5 650 m as km =

2D-6 0.8 km as m =

2D-7 0.75 m as mm =

2r.-8 12.2 cm as mm =

2D-9 372.5 m as km =

2D-10 1935 mm as dam =

2D-11 795 dm as hm =

2D-12 3975 mm as km =

2D-13 425 cm as dam =

2D-14 234.5 cm as hm =

2D-15 122.5 dam as km =
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Section 4: Arithmetic operations with metric lengths

Example

1. 49.8 cm + 14.3 dm + 77.75 mm = cm

We see that there are three different metric units
of linear measure to be addede and the answer is to
be reported in one of these. Therefore, two have
to be converted.

solution: Step 1 Convert dm to cm;

14.3 )11pix IQ cm = 143 cm
1 link

Step 2 Convert mm to cm;

77.75 'auk x 1 cm = 7.775 cm
101ack

Step 3. Add all three cm's;

49.8 cm
143 cm

+ 7.775 cm

200.575 cm, Answer

2. 728.8 cm - 4.1 m = cm

solution: Step 1 Convert m to cm;

4.1 Ikx 100 cm = 410 cm
1 It,

Step 2 Subtract;

728.8 cm
-410 zm11
318.8 cm, kiA,swer

3. 23 x 3.3 m =

solution: Step 1 Since the unit is the same from
beginning of our problem to the
answer, no conversion is needed;
proceed as with usual multiplication:

3.3 m
x 23

75.9 m, Answer
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4. 8.64 dm - 6 sw

solution: Step 1 Again, there Is no conversion of

dmelesomo°00

division:
units required; proceed as with usual

44.41..* 1.44 dia, Answer



DRILL SHEET

ZIEBEEMIli =LIU OLIN AA NEM= =A 9Z LIMB
MOM MD MT= VILTSEE al =LIU Ian= QZ LIN=
MOBS

Report answers to decimal places indicated in
parentheses:

3D-1 0.4 m as in = (3)

3D-2 8 in as mm = (2)

3D-3 12 mm as in = (3)

3D-4 23 in as cm = (2)

3D-5 4.5 m as ft = (3)

3D-6 5.8 ft as m = (2)

3D-7 0.18 km as ft = (3)

3D-8 3.4 mi as km = (2)

3D-9 0.75 m as ft = (3)

3D-10 2.7 ft as cm = (2)

3D-11 286 km as mi = (3)

3D-12 71 in as m = (2)

3D-13 4.6 m as yd = (3)

3D-14 3872 ft as km = (2)
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3D-15 78 cm as ft = (3)

3D-16 1 in as mm = (2)
4

3D-17 9.8 cm as in = (3)

3D-18 8 ft 2 1 in as m = (2)
4

3D-19 19.3 yd as cm = (3)

3D-20 2 mi as m = (3)
16

3D-21 234 mm as yd = (2)

3D-22 0.18 km as yd = (3)

3D-23 13,984 ft as km = (2)

3D-24 3 mi as m = (3)
11

3D-25 0.055 mi as m = (2)

3D-26 542 L as kL =

3D-27 84 oz as gal =

3D-28 3.17 hL as L =

3D-29 0.2 gal as pt =

3D-30 0.06 L as mL =

3D-31 1.4 qt as cz =
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3D-32 19000 mL as L =

3D-33 1710 dL as hL =

3D-34 25000 CI, as daL =

3D-35 1 hL as kL =

3D-36 125 mL as dL =
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Sectiou 5: Equivalent English-metric capacity measures

Examples

1. Express 2.5 ounces as milliliters. (Round
answer to 3 places.)

solution: Step 1 Use conversion Table

Step 2 Set up conversion:

2.5 oz x 29.563 mL = mL
1 oz

Step 3 Cancel ounces and multiply numbers:

2.5 l'ak x lea = 73.908 mL, Answer

2. Expresr 73.91 ailliliters as ounces. (Round
answer to 3.places.)

solution: Step 1 Use conversion Table

Step 2 Set up conversion:

73.91 mL x 0.0138 oz = oz
1 mL

Step 3 Cancel milliliters and multiply
numbers:

73.91 x = 2.498 oz, Answer
1
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DRILI 'MEET

UNIT IL EQUIVALENT ENGLISH-METRIC V&A= NEAfigua

Express answers in units indicated; round answers to 2
decimal places:

4D-1 10.4 L as qt =

4D-2 4.2 oz as id, =

4D-3 8 gal as L =

4D-4 75 mL as oz =

4D-5 1.75 qt as L =

4D-6 513 L as gal =

4D-7 0.67 L as pt =

4D-8 21 oz as L =

4D-0 175 mL as gal =

4D-10 360 oz as L =

4D-11 305 mL as oz =

4D-12 64 L as qt =

4D-13 0.:19 gal as mL =

4D-14 725 oz as L =

4D-15 0.75 qt as mL =
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Station 6: Weight Measure

Equivalent English and metric units of weight
measure

Examples

1. Express 200 ounces as pounds

solution:
Step 1 Set up conversion:

200 oz x 1 lb = lb
16 oz

Step 2 Cancel ounces and divide numbers:

200 254 x j. lb.= 12.5 lb, Answer
16 IIRL

2. Express 5400 grams as kilograms

solution: Step 1 Use conversion Table

Note from table that kilogram is
farther down than gram; therefore
kilogram is larger. Using left hand,
right hand rule, there are three 10Is
in left-hand column, or 1 kg = 1000
grams.

Step 2 Set up conversion:

5400 g x 1 kg = kg
1000 g

Step 3 Cancel grams and divide numbers:

5400Ig,x 1 kg = 5.4 kg, Answer
1000Nic
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DRILL SHEET

VUT .51. EMMERT MUIR ARO HEXER WITS Q tlEIGHT
=MEE

Express each weight in the unit indicated; round answers
to 2 decimal places:

5D-1 34 cz as lb =

5D-2 1880 g as kg =

5D-3 0.6 lb as oz =

5D-4 730 mg as g =

5D-5 48,000 lb as long tons =

5D-6 2.7 aetric tons as kg =

5D-7 9700 lb as short tons =

5D-8 4.75 g as mg =

5D-9 0.66 short tons as lb =

5D-10 0.21 kg as g =

51)-11 2,08 long tons as lb =

5D-12 310,000 kg as metric tons =

5D-13 1445 dekagrams as metric tons =

5D-14 3.75 kil,grams as hectograms =

5D-15 3.85 kilograms as dekagrams =
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6-A Equivalent English-metric weight measures

Examples

1. Express 35 pounds as kilograms

solution: Step 1 Use conversion Table

Step 2 Set up conversion:

35 lb x 0.454 kg =
1 lb

-

kg

Step 3 Cancel pounds and multiply numbers:

35 "likx 0.454 kg = 15.89, Answer
1`14k

2. Express 15.89 kg as pounds. (Round answer to
nearest whole pound.)

solution: Step 1 Use conversion Table

Step 2 Set up conversion:

15.89 kg x 2.205 lb = lb
1 kg

Step 3 Cancel kilograms and multiply:

15.89 Xci. x 2.205 lb = 35 lb, Answer
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DRILL SHEET

UNIT IL EQUIVALENT ENGLISH-METRIC WEIGHT MEASURES

Express each weight in the unit indicated; round answers
to 3 decimal places:

6D-1 154 kg as lb =

6D-2 0.9 oz as g =

6D-3 22C g as oz =

6D-4 964.8 lb as kg =

6D-5 3.07 metric tons as lb =

6D-6 40.4 short tons as .etric tons =

6D-7 15,000 oz as kg =

6D-8 13,800 g as short tons =

6D-9 0.75 short tons as kg =

6D-10 11.02 t as lb =
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1.

SIGNED NOB=

OBJECTIVES

After completing this section, you will be able to:

express word statements as signed numbers

write signed number values using a number scale

add, subtract, multiply anu divide signed numbers

iolve combined operations el signed number
expressions

solve signed number problems

Dictionary:
Meaning

1. Signed Number a number, prefixed with a
plus (+) or minus (-) sign
which indicates direction
from zero

2. Positive Number a number with no prefixed
sign or with a plus (+)
sign

3. Negative Number a number prefixed with a
minus (-) sign

4. Absolute Value a number without its sign
- it is technically the
distance between the
number and zero on the

5. Number Scale

180

number line. The absolute
value of 0 is 0. The
absolute value of -7 is 7.
The absolute value of 7 is
7.

increasing/decreasing
positive and negative
numbers
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Section ls Concept of a Signed Maw

What is a signed nuaber?

Signed numbers are used to indicate direction and
distance from a reference point. Opposites such as up aad
down, left and right, north and south and clOckwise and
counterclodkwise, may be exprzssed using positive and
negative signs. For example, 100 feet above sea level may be
expressed as +700 feet, and 100 feet below sea level as -100
feet. Sea level in this case is the zero reference point.

In business applications, a profit of $1000 is expressed
as +$1000, whereas a loss of $1000 is expressed as -$1000.
Closing prices for stecks are indicated as up (+).or down (-)
from Ute previous day's closing prices.

Shown below are two thermometers with the Celsius scale
( C). On the left we read "20 degrees above zero", and we
write +20 C. On the right we read "20 degrees below zero",
and we write -20 C:

Signed numbers are used in programming operations for
probing of wafers. From a reference point, the probe
movements are expressed as + and - directions.
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1-A Expressing word statements as signed numbers

Examples

1. A speed increase of 12 miles per hour is
expressed as +12 mi/hr. Express a speed
decrease of 8 miles per hour.

solution: Step 1 The key words are increase and
decrease, one is the opposite of the
other.

Step 2 Since an increase was expressed as
+12 mi/hr, a decrease will be the
opposite, or -8 mi/hr, Answer,

2. The reduction of a person's daily calorie
intake by 400 calories is expressed as -400
calories. Express a daily intake increase of
350 calories.

solution: Step 1

3. A company
+$73,600.
$48,000.

solution: Step 1

Since a calorie decrease was
expressed as -400 calories, the
opposite of decrease or increase is
expressed as +350 calories, Answer.

Is assets of $73,600 are expressed as
Express company liabilities of

Since we expresse.1 assets as
+$73,600, the opposite of asset, a
liability, is expressed as -$48,000,
Answer.
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Rules for Signed Number.;

Addition

Like Sians

. Add the absolute value of the nuribers.

. Give the sum the same sign as the numbers.

Unlike Signs

Subtract the number with the smaller absolutr value
from that of the larger.

Give the answer the same sign of that of the number
with the largest absolute value.

Subtraction

Change the sign of the number being subtracted
(subtrahend)

Add the numbers using the rules for adding signed
numbers
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DRILL SHEET

EXPRESSING WORD STATEMENTS al rag= =spa
Express the answer to each word problem as a signed

number:

7D-1 Traveling 50 kilometers west is expressed as -50
Km. How is traveling 75 kilometers east expressed?

7D-2 ?, wage increase of $25 is expressed as +$25.
Express a wage decrease of $18.

7D-3 An increase of 30 pounds per square inch of
pressure is expressed as +70 lb/sq in. Express a
pressure decrease of 28 pcands per square inch,

7D-4 A circuit voltage loss of 7.5 volts is expressed as
-7.5 volts. Express a voltage gain of 9 volts.

7D-5 A savings account deposit of $140 is expressed as
+$140. Express a withdrawal of $280.

7D-6 A 0.75 percent contraction of a length of wire is
expressed as -0.751. Express a 1.2 percent
expansion.

7D-7 A 15 pound weight gain is expressed as +15 lb.
Express a weight loss of 10 pounds.
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7D-8 In construction the height of a 25-foot roof is
expressed as +25 feet. Express the depth of the
15 foot basement floor.

7D-9 A passing grade in school is expressed as +70.
Express the failing grade of 55.

7D-10 The weight of participants undergoing
dieting/exercise is recorded. How do you show:

(a) a loss of 5 lb?

(b) a gain of 6 lb?

(c) a loss of 3 lb?

(d) no change to 120 lb weight?

7D-11 Use signed numbers to show the following bank
transactions:

(a) a deposit of $56

(b) a withdrawal of $45

(c) a withdrawal of $23

(d) no change to $1500 in the account

7D-12 Use signed numbers to show:

(a) a depth of 182 feet below sea
level

(b) a loss of $185 on the stock
market
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Section 2: Number Scale
-

A number scale (illustrated below) shows the
relationship between positive and-negative numbizrs. The
scale shows both distance and:direction between numbers.
Considering any number as a starting point and -counting to a
nuMber to the right represents a positive (+) direction with
numbers increasing in value. Counting to the left represents
negative (-) direction with numbers decreasing in value:

NEGANVE NUMBERS ..ur Jo, POSITIVE MONSEN

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
110 ...II .4 all ...4 .4 0 41 42 43 44 411 44 +7 0 +9 +lo

---31114011MVE OIRECT1ON L bums b rot
gime Woe dauesse NEGATIVE DIRECTION-NW--

Examples of usage of number scale:

Example 1. Starting at 0 and counting to the right to +5
represents 5 units in a positive (+)
direction; Alla 1, units greater than

Example 2. Starting at 0 and counting to the left to -5
represents 5 units in a negative (-)
direction; units lama than Da.

Example 3. Starting at -4 and counting to the right to +3
represents 7 units in a positive (+)
direction; ±2 is 7 units greater than -4.

Example 4. Starting at +3 and counting to the left to -4
represents 7 units in a negative (-)
direction; .7.4. J. units less than +3.

Example 5. Starting at -2 and counting to the left to -10
represents 8 units in a negative (-)
direction; =.0 2, mita less than

Example 6. Starting at -9 and counting to the right to 0
represents 9 units in a positive (+)
direction; Q jia 2 units greater than
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Decimals and fractions, because they represent parts of
whole numbers or combinations of whole numbers and parts of
whole numbers, can also be positive and negative. The number
scale below illustrates decimal numbers and fractions along
with whole numbers:

*SCREAMS VALUES
4.6 -13 011 11

4 4 -1 1 .2 *3 *4 Dockmis
pl 0.51
wiem 'members

Fractions" 11
41 4 4 4

.31 '21 -4 -1 1 4 4 4
DECREASING MUM

1 *2 3

As with whole numbers, the positive sign (+) is usually
not expressed, except for clarity or emphasis. The numbers

and ±1 are equivalent, just as 0.5 and -0.5 are equivalent.
2 2

But the negative sign is always expressed as (-1),
2

(-0.5), (-7 2), (-3.5), and so on.
2

Zero, 0, has n2 sign.

ha.
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MU= WM
Using the number scale below, give the direction

(+- or -) and the number of units counted going from the first
to the second number:

DRILL Smarr

+'1'1'w÷+÷'
4.40 .4 43 41

8D-1 0 to +6 =

0 44 +I +II 44 *5 48 47 48 +111 410

8D-11 +10 to (-10) =

80-2 0 to (-6) = 8D-12 (-10) to +10 =

80-3 (-2) to 0 = 80-13 +6 to (-5) =

8D-4 +2 to 0 = 80-14 (-9) to +8 =

80-5 (-3) to +5 = 8D-15 (-3) to (-7) =

8D-6 (-7) to +1 = 80-16 (9) to (-4) =

80-7 +8 to (-3) = 8D-17 +4 to +10 =

80-8 +6 to (-6) = 8D-18 +7 to +2 =

80-9 (-10) to (-4) = 8D-19 (-4) to +7 =

80-10 +9 to (-10) = 8D-20 +6 to (-4) =
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813-21 Place the following whole numbers, decimal numbers,
and fractions on the number scale below:

(a) 1 (j) (-2)
(b) (-1) (k) 6

(c) 3 (1) (-5)
(d) (-1 1) (m) 4 1

2 2

(e) (-6)

(f)
2

(g) 2.5

(h) 2

(i) 4

(n) 5.5

(o) (-2.5)

(p) (-3)
(q) 0.5

(r) (-4)

(s) 5

(t) (-4 1)
2

(u) (-0.5)
(v) 3 1

2

(w) 1 1
2

(x) (-5.5)

(y) (5 1)
2

(z) (-1)
2
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8D-22 Select the greater of each of the two signed
numbers and indicate the number of units by which
it is greater:

(a) +3, (-2) = (j) (-86 1), 0 =
4

(b) (-6), 0 =
(k) +18.3, (-20.6) =

(c) :-5), +1 =
(1) (-23 1), (-15 2) =

4 8
(d) (-12), (-4) =

(m) +1 1, (-1 7) =
(e) (-28), (-73) = 16 8

(f) +18, +14 = (n) (-50.23), (-41.76) =

(g) (-18), (-14) = (0) 4' (- =
16 32

(h) +10, (-12) =

(i) (-2.5), +2.5 =
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:Motion 3: Absolute Value

In order to solve signed number problems, it is
important to understand the meaning of AbOlute value. The
absolute value of a number is the number without any sign; it
is indicated by placing the number between a pair of vertical
bars (or lines).

The absolute values of +8 and (-8) are written as
follows:

+8 = 181 and (-8) = 181

The absolute values of (-15) and +5 are written as
follows:

(-15) = 1151 and +5 = 151

The absolute value of (-15) is 10 greater than the absolute
value of +5.
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DRILL SHEET

AM= YAW"
niress each of the pairs of signed numbers as absolute

values and report the difference (subtract the smaller
absolute value from the larger absolute value):

9D-1 +15, (-10) =

,

t t

9D-2 (-15), +10 = t t

9D-3 (-6), +2 = t t

9D-4 (-14), +14 = t t

9D-5 (-9), 0 = t t

9D-6 +9, 0 = t t

9D-7 (-23), +22 = t t

9D-8 +18, (-18) = t t

9D-9 +18, +18 = t ,

9D-10 (-18), (-18) = . 1

9D-11 +6 lt (-3 2) = , ,

4 4

9D-12 (-3 1), (-12 7) = t t

2 8

9D-13 +12.7, (-9.8) = I Ic
9D-14 +10.54, (-12.46) = t t MEMEMIMEN

9D-15 (-0.03), (-0.007) = t t
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Section 4: Addition of Signed MUnbere

procOure zgx Alla= sa aging fiumbgrim
e

1. For like signs, add the absolute values of the
numbers and affix the same sign to the result:

(+ ) + (+ ) = + (result)

and

(- ) + (- ) = - (result)

2. For unlike signs, find the difference between the
absolute values of the numbers and affix the sign of
the larger number to the result:

or

(- ) + (4* ) =

diff.
I= sign larger number (result)
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4-A Addition of numbers with the same, or "like's signs.

EXamples

1. Find the sum of two phitive numbers

. (+5) + (+4)

solution: Step 1 Add the absolute vellum of the two
numbers:

151 141 9
add

Step 2 Since the signs for the two numbers
are the same, or "like", affix this
same sign to the answer as

(+5) + (+4) = +9, Answer

The preceding addition problem can be illustrated on the
number scale below:

eldsh

1 1 1 1 1 1 1 1 1 !

2. Find the sum of two negative numbers

(-5) + (-4) =

solution: Step 1 Add the absolute values of the two
numbers:

I 5 1+1 4 I= 9

add

!PP

Step 2 Since signs for the two numbers are
like (both -), affix this same sign
to the answer as

(-5) + (-4) = -9, Answer

The preceding addition problem can be illustrated on the
number scale below:
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4-8 Addition of numbers with different or "unlike"
signs

1. Find the sum of a positive and negative number

(+5) + (-3) =

solution: Step 1 Find the diff. between the absolute
values of the two numbers:

II

diff.
5 4.71 3 at 2

Notel To find the difference between
any two numbers, enter the
larger number in the
calculator and press 141 key.
Then enter the smeller number
and press (-1 key. For our
example, the difference
displayed is 2.

Step 2 Since the sign of the larger number
in our problem was +, affix this sign
to the answer as

(+5) + (-3) = +2, Answer

2. Find the sum of a negative and positive number

(-5) (+3) =

solution: Step 1 Find the difference between the
absolute values of the two numbers

diff.
5 14__,1 3 I = 2

Step 2 Since the sign of the larger number
in our problem was -, affix this sign
to the answer as

(-5) + (+3) = -2, Answer
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3. Find the sum of the following:

(+11) + (+7) + (-3) + (-9) + (+7) =

solution: Step 1 Add all positive numbers:

(+11) + (+7) + (+7) = +25

S'.ep 2 Add all negative numbers:

(-3) + (-9) = -12

Step 3 Add the grouped results:

(+25) + (-12) = +13, Answer
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DRxta SHEET

ADDITION QE SIGNED NUMBERS

Add the signed numbers as indicated:

10D-I (+6) + (+9) =

10D-2 (+15) + (+8) =

10D-3 (+4) + (+20) =

10D-4 (+7) + (+18) + (+2) =

10D-5 0 + (+25) =

10D-6 (-12) + (-7) =

10D-7 (-8) + (-15) =

10D-8 0 + (-16) =

10D-9 (-14) + (-4) + (-11) =

10D-10 (-3) + (-6) + (-17) =

10D-11 (+12) + (-5) =

10D-12 (+18) + (-26) =
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--..!

10D-13

100-14

:

.

(-20) + (+17) =

(+46) + (-14) =

10D-15 (-23) + (+17) =

10D-16 (+25) + (-3) =

10D-17 (-25) + (+3) =

10D-18 (-18) + (-25) =

10D-19 (-4) + (-31) =

10D-20 (+27) + (-27) =

10D-21 (-15.3) + (- 51 =

10D-22 (-15.3) + (+3.5) =

10D-23 (-16.4) + (.2.7) =

10D-24 (+37.9) + (-40.4) =

10D-25 (-9 .1) + (-3 2.; =
4 4
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T

10D-26 (+18 1) + (-21 2) =
8 4

10D-27 (-13) + 1.- 2j .
16

10D-28 (-13) 4' .0' 2J =
16

10D-29 (-4.25) + (-7) + (-3.22) =

10D-30 (+18.07) + (-17.64) =

10D-31 (+16) + (-4) + (-11) =

10D-32 (-21) + (-6) + (+14) + (+12) =

10D-33 (+30) + (-7) + (-8) + (+3) =

10D-34 (-10.2) + (-9) + (-7.6) + (+14.7) =

10D-35 (+8) + (+16.7) + (-4.1) + (+9.5) =

10D-36 (+1 1) + (-2 1) + (-3) + (+4 1) =
4 2 4 2
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ton Ss Subtraction of Signed ,Xunbara

Procedure if2E Subiracti64 Q rtignSi iiPAksraL

1. Re-arrange subtraction problem in vertical fashionr

from (-7) - (+8) =

to (-7)

kin
2. Change sign of lower number (subtrahend) to opposite

sign: and change function sign from subtraction to
addition:

from (-7)
1±0.1

to (-7)

+ Lai

3. Since every subtraction problem becomes an addition
problem with the function sign change, re-arrange in
horizontal fashion:

from (-7)
+ (+8)

to (-7) + (-8) =

4. Follow rules for addition to obtain answer.
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S-A Subtraction of numbers wlth like signs

Examples

1. Subtract (+8) from (+5) =

solution: Step 1. get up as subtraction problem in
vertical fashion;

(+5)

=1±al

Step 2 Change sign of lower number
(subtrahend) to the opposite sign,
and change function sign from
subtraction (-) to addition (+):

(+5)

Step 3 As can-be seen in Step 2, every_
subtraction problem witt% signed
numbers becomes an addition problem.
Since we are now adding, apply the
rule for adding unlike signs, or

(+5) + (-8) =

diff.
= 3

Step 4 Affix sign of larger number to
result as

(+5) + (-8) = -3, Answer
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2. Subtract (-8) from (-5) =

solution: Step 1 Setup as subtraction problem in
vertical fashion:

(-5)
1=A1

Step 2 change sign of lower number to
opposite sign, ana change function
sign from subtraction to addition

(-5)

+

Step 3 Add

(-5) + (+8) =

diff.

3

Step 4 Affix sign of larger number

(-5) + (+8) = +3, Answer
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5-31 Subtraction of numbers,with unlike signs

Examples

1. Subtract (+8) from (-5) =

solution: Step 1 (-5)
- 1±41

Step 2 (-5)

126.

Step 3 (-5) + (-8) = -13, Answer

2. Subtract (-8) from (+5) =

solution: Step 1 (+5)
1=11

Step 2 (+5)

+ ($8)

Step 3 (+5) + (+8) = +13, Answer
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DRILL SHEET

SMDTNACTIQN QZ SIGNED NUMBERS

Subtract the signed numbers as indicated:

11D-1 (-10) - (-8) =

11D-2 (+10) - (+8) =

11D-3 (+5) - (-13) =

11D-4 (+5) 7 (+13) =

11D-5 (-22) - (-14) =

11D-6 (+17) - (+8) =

11D-7 (+3) - (-19) =

11D-8 (+26) - (+31) =

11D-9 (+40) - (+40) =

11D-10 (-40) - (-40) =

11D-11 (-40) - (+40) =

11D-12 (-25) - 0 =

11D-13 0 - (+7) =

11D-14 0 - (-7) =

11D-15 (+36) - (+41) =
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UNIT A j mum

- 5R1- Express 44. inches as feet

-5R2- Add 5 ft 9 in and 8 ft 3 2 in
4

- 5R3- Multiply 2 ft 8 j. in by 3
2

-5R4- 17 yd 2 ft 10 in f 4

- 5R5- 11 yd 1 ft - 7 yd 2 ft

- 5R6- Express 616 meters as kilometers

-5R7- Find the sum of 4.6 cm and 17.8 Mm
in millimeters

-5R8- Express 12 mm to the nearer
thousandth inch

-5R9- Write 1.6 cu ft as cubic inches

-5R10- Write 25 oz as pints (round to 2
decimal places)

- 5R11- Express 2.3 L as milliliters

-5R12- Express 5.2 oz as milliliters (round
to 3 decimal places)

-5R13- Write 0.17 kg as grams
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-5R14- List each set of signed numbers in order ot
increasing value starting with the smallest value:

a. -5, -23, +8.0, +1, -18, +7.9 =

b. -7.5, 0, +7.5, -2.3, +0.5, -0.3 =

c. +21.3, 0, +20.6, -4.6, -7, -23.4 =

d. +3 1, -3, +6 1, -6 /a -6 11 =
2 4 8 16

Add or subtract the signed numbers as indicated:

-5R15- +14 + (-6) =

- 5R16- 50 + (-23) =

-5R17- -37 - (-31) =

-5R18- -30.7 - (+5.5) =

-5R19- 15 + (-8) + (-15) + (-10) =

-5R20- -2.9 + 1.6 + 3.2 + 7.5 =

- 5R22- 2 I + (-2) + (-1) + 2 =
2 4 8 8

-5R23- (5+9) - (-3+6) =

- 5R24- (-13-6) - (4+7) =

-5R25- (6.48-5.32) - (4-9.31) =
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UNIT j PATIO/PROPORTION MR zNTRQDUCTIOR Ts2 Awing&

OWECTXV11

After completing this Unit you will be able to:

Understand the concept of Patio

Understand the concept of proportioll

Understand the difference betTs-een "direct" and
"indirect" proportions

Solve each proportion for "X"

Dictionary:

Ratio

Proportion

Direct Proportion

Indirect Proportion

Keening:

The quotient of two numbers

7 6 : 7

A statement where two ratios
are equal

A
7 35

5 : 7 as 25 : 35

A proportion in nhich the order
of the ratios is the same

A proportion in which the order
of the ratios is indirect
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pnit fl pitta (jangt Ana indirect proportion)

Section 1: gatio

A ratio is the quotient of two numbers, or comparison,
of the ma kind. "Of the same kind" means both numbars are
either abstract numbars, such as 30 and 10, or both numbers
are expressod in the'same units of measure, such as 20 feet
and 30 feet.

The quotient of two numbers, a : b or a/b is sometimes
referred to as a ratio and read "the,ratio of a to b". This
is a convonient way.to compare two numboks.

A statement that two ratios are equal, for example,

2 xs BC is 2
3 6 'b d is called a proportion and read

"2 is to 3" es 114 is to 6"

The proportion a/b = c/d is often written in the
form a:b = c:d*elich is read

"a is to b as c is :0 d".

Which of the following proportions are true?

a) 3 : 4 = 21 : 28 20 : 35 = 65 : 91

c) 42 : 35 = 70 : 60 d) 5 : 8 = 25 : 45
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DRILL Ban

Express each of the following as a ratio:

1D-1 1 in to 9 in

1D-2 10 cm to 50 cm

1D-3 5 to 6

1D-4 6 mm to 12 Tam

1D-5 4 kg to 2o kg

1D-6 9 to 10

1D-7 20 to 6

209
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When you write a ratio in the form of a fraction, always
write the fraction in its lowest terms. To say that a gear
is "twenty to five" is unacceptable. Reduce the fraction aQ.

5
to A :hen say the ratio is "four to one". When writing

1
answers to problems try to be clear and use correct terms.

Two important types are probability and percent ratios.
The study of probability has become increasing important and
will help you understand many statements about everyday
affairs, such as weather predictions and odds on the World
Series. For instance, probability provides the foundation
upon which :Insurance rates are based.

Consider this:
A drawer contains 24 red socks and 8 blue socks. If you

randomly select a sock from the drawer, what is the
probability yeti will select a blue sock?

Probability Ratio = Successfgl Maya
All Possible Ways

SE

32

4

The probability you will select a blue sock drawn at random
is 1 . What does that mean?

4

The mechanical efficiency of a motor, steam engine, shop
tool, and other mechanical or electric_l devices that use and
deliver useful energy is the ratio:
Mechanical Efficiency (ME) = (Useful) output

(Total) output

The outnut is the useful energy delivered by the
machine, and the input is the amount of energy delivered to
the machine. (The ratio is usually written as a percentage
rather than a common fraction).

Example: An auto mechanic wants to find the efficiency
of an automobile engine before a tune-up. From the engine
specification chart he finds that the engine is rated to
deliver 315 horsepower as 4400 r .p.m. When he tests the
engine, he finds that it delivers only 270 horsepower at 4400
r.p.m. Find the efficiency.
Solution: Efficiency = 222 112 =

315 hp 7

Answer: The engine is producing six sevenths of its rated
horsepower.
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One of the most common examples of ratio used in
everyday w4V.lematics is pi (1W) the 3.1416 ratio of the
circumference of a circle to its diameter. It applies no
matterwhether. the circle is measured in feet, inches, rods
or whatever. Ratio even finds its way into law. A U.S.
flag, for ozample, is to have a 1.9 ratio of length to width
- whatever its size - its length should be 1.9 tiii its
width.

Section :A_ Direct Proportion is one in whidh the order of
the ratios is the same.

Yor example, small is to large as small is to large.

Example:
4 is to 16 as x is to 24
4 : 16 x : 24

means

04 : 16 = x 241
extremes

Make into an equation and calculate
16 lc = 4 x 24
16 x = 96

x = 6 * The product c: the means
equals the product of
the extremes.

Solve each proportion for X

UMW& prob1olg

a) 4 x x
5 20

(4) (20) = 5X

80 = 5X

X == 16 - Answer
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ZBACTIMLAPPLICATIM

1. Two gears are in the ratio of 3:5 If the larger gear
has 40 teeth, how many teeth does the smaller gear have?

2. The power-to-weight ratio for a certain automobile engine
is 7:8. If the engine weighs 400 lbs. How much power
does it produce?

3. The odds of getting a pair of cards (two cards with the
same face value) in a single deal in a power game are 3:4.
(In four deals you can expect to get a pair of cards three
times). How many pairs can you expect to get in 24 deals
of the cards?

4. A road has a grade of 7 per cent which means that it rises
7 feet for every 100 feet measured horizontally. How much
does the road rise ifi a mile? Figure the answer to the
nearest foot?

5. A telephone pole 17 feet high casts a shadow 10 feet long.
How tall is a church steeple which at the same time, casts
a shadow 50 feet long?

6. A car travels at the rate of 50 miles per hour. How many
feet per second is this?
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Section Pt indirect Proportion
:

An indirect pr po1Ofl is one in which the order of the
ratios ii,indirect ':( )-,.
For example ,largi.stiOnsill, as small is-tO large.

In, a picipOitiOn.,,this product 'means is *quail to the
product -Of -thin itiates. ,
* (Note that this M.* is the sane for both 'direct and

indiref.:t proportion).
1. Example: ',hat are the r.p.a. of the big gear on the right

Use the formula T : t r :

45 T

214
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INTRODUCTION 2,2 mom
opmecTrus:

After completing this unit, you will be able to :

Understand the meaning of an algebraic equation

Write a simple algebraic equation

Solve equations

Understand simultaneous equations

Dictionary:
Meaning:

1. Algebra A type of mathematics that uses
numbers and letters that stand
for numbers to solve problems.

2. Equation An equation is a sentence that
contains an equal sign (=); a
statement that two amounts are
equal.

3. Equivalent Two equations are said to be
equivalent if they have
exactly the same solutions.

4. Variable A lower case letter such as x,
y, z, a, b, is commonly used to
represent a member of a set of
numbers.
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SectionAt Introduction to:Algebra

:Algebra is-A part ofilathematic0-'thats4se's letters to
reprasent'numbere' in,the,forlisrotAtiationOtnd formulas
calculated according to the r4.. of, aritbatic.

A formula is A itatellont of a rOle'. in _0 language of

algebra. Rule: Area equils length:tiles-Width.'

FormUla: A lw

A at 8 x 6

.,_1---"111-.aith:
width

The $t of relations existing aliong;theseiinain,and:nnknown
numbers which go to 'make up or-Spea,Certaincondition
maythen,be expressed-by means,,orthw algebraic-sign"! !Or
additionssUbtrectionilpowerse'rooti;:etcand the--
rotating fora of Statement of the-condition will be an
algebraic equation.
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DRILL SHEET

3D-1 Write the formula for the rule: The resistance in:an

electrical circuit is equal to the voltage divided by

the current.

3D-2 Write a formula for the rule:

The volume of a cube is equal to the cube of the length

of a side.

3D-3 Write a formula for the rule:

The sum of the three interior angles of a triangle is

equal to 180 .
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Section As solving Equations in Algebra

One of the most important methods for
the equation.

The mathematical statement 2 x + 1 =
Solutions are numbers that make equations

Example: Show that 2 is a solution to the

3 x + 4 = 10

Substitute 2 for the x in the equation

3 (2) + 4 = 10

In the equation .b =c-a,solve for g.

problem solving is

6 is an equation.
true statements.

equation.

1) Subtraction is indicated. Therefore get the unknown (c)
alone by addition. Add a to both sides.

b c - a

+ a + a

a + b = c
a = b = c answer

Check by sUbstituting the value of the unknown (c) and
compute the equation.

b = c - a

b = (a + b) - a

b = b Answer is OK because both sides
are equal.
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DRILL SWIM

Us^ either the rule of addition or subtraction to find the
so.utions to these equations.

4D-1 x + 20 60

4D-2 x - 10 = 100

4D-3 x - 2.6 = 4.7

4D-4 Now try to use the rule of subtraction to solve for the

variable.

a. x + 10 = 20

b. b + 8 = 10

C. s + 1 = 11
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Section 3: Rule for Division in Rquations

Divide both sides of an equation-by the same quantity to
keep the equation in balance.

4 x = 16

Divide both sides by 4

16
4

X 1.1 4

Use the rule of division to solve for the variable.

1.

2.

3.

4.

5.

18 t =

4 t = 1.6

10 a = 100

.5 x = 10

1 x = 9
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Express each word problem algebraically and solve.

'1. The product of a number and 5 is 65.

2. A number divided by 3 is equal to 17.

3. A voltage (p) when doubles equals 628 V.

4. The quotient of a current (I) and 10 is D. 146.

5. A conductor is divided into four equal parts. Each part
is 1,4 m long. Find the original length (L).

6. Write a problem to fit each equation:

a) 5 1 + n = 10 1
2 4
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c) (4 x n) + 6 = 26

7. Write an equation for each problem. The ALPO bus has
enough room for 34 employees. If the driver started with
a full load, stopped at R&D (Research and Development) to
let of 18 employees, and picked up 9 employees going to
the Training Room, how many employees were left on the
bus?

8. Jerry came home from the Annual ALPO baseball game and was
hungry. He found a note from his wife telling him to help
himself to a piece of pie. Someone else had already eaten
part of the pie, because only 2 of it was left in the pan

4
pan. After Jerry cut a piece for himself, only j., of the

2
remained. What part of the whole pie did Jerry eat?
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Section 4* imultaneous Squations

COnsidering two equations: x - y = 11, the
requirement that both equations are true for the same st of
values for x and y defines them as SIMULTANEOUS equations.
In simpler words -- only one value for x aUd one vmluo for y
will make these equations true.

Section Ss Solving Simultaneous Squatioms Sy Addition or
Subtraction

=Jam
Consider again the two equations: x - y = 3 and

x = y = 11. If we think of then as balanced scales, we
can show the following:

and Li!?

Therefore, if we take the left hand value or expression
from one scale and add it to the left hand pan of the other:
and, then do the same with the right hand value or
expression, the following would result:

4CI
Note that the scale is still in balance!!!

This can be shown only in equation form

x - y = 3
plus x + y = 11

Combining or adding each side together, we see that -y and +y
cancel each other, or:
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2x = 14

x or 7
2

Now substituting 7 for x in eithex equation and solving
for y, we cam readily show that y = 4.

oubtractio4

Remembering the rule that if we subtract an equal amount
from both sides of a balanced equation, the equation still
balances. We can subtract either of these two equations from
the other and solve for x and y. That is:

x y 1° 3
- (x + y) = -11 subtracting

x - y = 3
- (x + y = -11

0 -2y = - 8 Therefore y = L-B. or 4
-2

And again, substituting 4 for y in either equation will
result in x equaling 7.

The min purpose of deciding whether to subtract or add
is to eJminate =I Slt =ft mnIsmana so that a value can be
found for the other. For example, in the set of -.quations
following:

2x + y = 10
2x - 5y = 40

one can see that in order to eliminate an unknown, X and its
numerical coefficient 2. are exactly the same in both
equations. Therefore, it will be advantageous to subtract
one from the other and then combine.

-
2x + y = 10 2x + y = 10
(2x - 5y) = - (40) -2x + 5y = -40

0 + 6y = -30 y = -5

Substituting =5, for y in one of the original equations;
it can be seen that X = 7.5.

It follows then that in the set of equations:

5x + 2y = 20
3x - 2y = 12
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one would simply add (combine) since +2y and -2y would drop
out and x can easily be evaluated.

Nalthairastionaddjtion/Subtraction

When solving simultaneous equations, it becomes
necessary to multiply both sides of an equation (ar sometimes
both equations) by some quantity in order to eliminate one
of the unknowns.

The main purpose is to get either one of the unknowns to
have the same numerical coefficient but the opposite sign in
order to eliminate it when combining.

Consider the equations:

2a - 4b = 21
3a - b = 11

One can multiply either the second equation by -4 to
eliminate k; or multiply the first equation by 3 :aid the
second by -2 to eliminate A.

Choosing the first method:

2a - 4b = 21 2a - 4b = 21
-4(3a - b = 11) -12a - 4b = -44

combining (add) -10a = -23
a = 2.3

= -4.1

eps la solving simultaneous equations ky Addition or

1. Multiply one or both of the given equations, if necessary,
by some factor, or factors, that will make the
coefficients of one variable numerically equal.

2. Eliminate this variable by addition or subtraction.

3. Solve the resulting equation for one variable.

4. Find the value of the other variable by substituting the
known value oi one variable in one of the equations. (The
second variable may be toured in the same way as the
first.)
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DRILL BRUT

5D-1 3x
x

+
-

2y
4y

at
=

8
5

5D-6 2x
5x

-
+

3y In
4y in.

19
13

5D-2 4x - 7y i -2 5D-7 5x + y ). 1
3x + 4y = 17 x + 2y = 11

5D-3 2r - 5s = 13 5D-8 4m - 3n = 11
7r - 3s = 2 7n + 311 = -1

5D-4 3c - 4d = -5 5D-9 4h + 5k = -3
7d + 4c = -10 7k = 3h -8

5D-5 7x + 3y = 9 5D-10 3y - 7z = 3
7y - 3x = -8 5z - 7y = 10

5D-11 3x + 2y = 8 5D-17 7x - lOy = 20
7x - y = 6 llx - 15y = 30
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5
D
-
1
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5
D
-
1
3

5
D
-
1
4

5
D
-
1
5

5
D
-
1
6

5
D
-
1
7

3
x -

2
x -

4
y =

7
y =

7
-
3

5
D
-
1
8

3
1
1

5
e

2
E

7
4
1

=

4
-
8

3
1 + 2
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9

5
D
-
1
9

2
4
a

-

1
5
B

4
0

4
1 - 7
i = 1 1
5
a
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2
4
B = 4
0

4
R - 5
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D
-
2
0

3
a -

8
b = 7

3
R -

2
R
. = 1
0 5
a -

1
2
b = 3

5
R - 6
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D
-
2
1

2
y = 7
x + 6 = 0

9
r + 4
r = 1
0 5
x + 3
y - 1 = 0

1
2
x

-

l
l
y = 2
5

5
D
-
2
2

2
.
3
x +

7
.
2
y = 1
0

1
5
y + 1
6
x = 8
0

5
.
1
x

-

4
.
3
y = 1
0

2
1
.
3
x
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9
.
5
w
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.
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.
5
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9
.
5
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-

2
1
w
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.
1
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-

2
.
5
r

= 5
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5D-24 501 + 15i am 80 5D-28 1.3R + 1. 5r = 6
151 + 25i = 80 1.5R + 1.3r = 8

5D-25 ax + by = e 5D-29 bx - ky at a
cx + dy at f cx + ky = n

5D-26 mx + ny =5c 5D-30 2ma - 3rnb 4
nx - my 3b 5ma - 4mb = lc
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MIT AL W.7121

Solve each of the erNations for the variable shown.

6R-1 Q = CV, solve for C

6R-2 R2 = Z2 - X2, solve for Z

6R-3 I = El solve for Z

6R-4 Xl = 2 fL, solve for L

6R-5 R = k, solve for I
12
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N

6R-6 Xc = , solve for c
217fC

6R-7 R2 = Rt - R1 - Ra, Solve for Rt

6R-8 pf = 11, solve for R
X

6R-9 P = 120f, solve for f

6R-10 Ns = BsNp, solve for Np
Ep

6R-11 u = gmrp, solve for rp
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6R-12 Zg = Nal solve for Zp
Zs Ns

6R-13 Es Is = Ep Ip, solve for Ep

6R-14 M = k4E1-Er solve for k

6R-15 C = 0.088 4kA(N-1), solve for A

231
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UMIT 21 IMMEMER LITER= UM Kra= =TRAM
OWICTIVES:

After completing this unit, you will be able to:

Uhderstand the basic functions of the computer

Appreciate the computer as a valuable aid in the
learning process therefore alleviating any
technological fears.

Understand that different computers havellifferent
ways of operating.

Dictionary:

1. Monitor

2. Disk Drive

3. Keyboard

4. Hardware

Meaning:

a T.V. cat - like display
without a channel tuner. Input
is from a "video" signal.

a persphiral unit used to run
programs of floppy disks.

the set of keys on an input
device used for encoding
characters by the depression of
keys, as in a typewriter.

the physical components of a
computer system as opposed to
the programs (software)

232
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In this unit, students from both companies had one to two
classes at the Math Computer Lab at the Community College.
Students experienced working on both an Apple IIE and IBM
computer.

Software consisted of:

- IBM Algebra I and Algebra II

- Preparing for Geometry and Algebra (P.G.A.)

Lesson 1: Measurement

1), Reading a Ruler
2) Units of Length
3) Units of Volume and Weight

Lesson 2:. Introduction to Geometry

1) Terms in Geometry
2) Angles
3) Perimeter
4) Area and Volume

Lesson 3: Graphs

1) Miscellaneous Graphs
2) Bar Graphs or Bar Charts
3) Fractional Parts or Sets

Lesson 4: Integers

1) Absolute Value
2) Addition and Subtraction
3) Multiplication and Division

Lesson 5: Introduction to Algebra

1) Exponents and Square Roots
2) Scientific Notation
3) Operations with Exponents
4) Simplifying Expressions

Lesson 6: Mixed Topics

1) Money
2) Time and Calendar
3) Temperature
4) Roman Numerals
5) Sequences
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MATHEMATICS FOR INDUSTRY

UNIT 1 EXAMINATION

Date

Shift

Name

Grade
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Observe'the instructions in solving the following problems:

1. Write the correct number for each word statement.

a. Seven hundred thousand, seven hundred seven

b. Four hundred thousand and ninety-two thousandths.

2. 4,793 - 404 =

3. The sun is about 93,000,000 miles from the earth. Light
travels at a speed of 186,000 miles per second.

a. How many seconds does it take the light from the sun
to reach the earth?

b. How many minutes does it take the sunlight to reach
the earth?

4. 7,867 x 403 =

5. Divide 13,701 by 1101

235
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6. 58 + 23+32-9 - 17 =
3

7. In estimating the time required to complete a job, a
Section Chief determines that a total of 840 hours are
needed. If four utility operators each work five days
per week for seven hours per day, how many weeks are
required to complete the job?

8. If a machine setter earns $23,820 annually,
what is the monthly salary?

9. In order to make the fixture shown below, a machinist
must deter:rime dimensions A, 8, C, and D; solve for
dimensions A, 8, C, and D:

36
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10. Which total volume is greater, four drums
containing 72, 450 39, and 86 liters, or
three drums containing 97, 115, and 74
liters?

By how much is it greater?

11. ALPO contracted to have its trucks re-
painted. If 17 trucks cost $159 each, and
43 trucks cost $267 each, how much money
will ALPO be billed to have all the trucks
painted?

12. A technician has a silicon rod that totals
243 inches 4n length. If he must cut 9
equal pieces, how long will each piece be?

13. 2,478 - 726 + 598 x 12 =

14. 72 x 38 + 86,526 - 69 =
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15. A, high-speed stamping machine can produce
small flat parts at a rate.of 96 per-
minute. If an order calls for 297,600
parts to be stamped, how zany hours will
it take to complete the job? 00 minutes
1 hour)

238
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Observe the instructions in solving the following problems;
always reduce to lowest terms:

1. 2 + 2 + =
4 8 16

2. 37 2 - 19 2 =
10 4

3. 3 x 12 x 1 5 =
4 8

4. 5 3 - 15 =
5 16

5. 8 1 x (6 + 5 1) - (5 + 3) =
4 16 8

6. Express 9 as an equivalent fraction with a
10

denominator of 60.
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7. Express 22. in lowest terms.
128

8. Express 3 1 as a fraction.
4

9. Express A51 as a mixed number.
64'

10. Find the lowest common denominator for

12 3 2

11. Find the total length of 12 pieces of wire
each 9 3 inches long.

16

12. What would be the total length of the
silicon rod formed by fusing together the
five pieces of rod shown below:

12.1-

240
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13. An electrical wiringsjob requires the
following lengths of BX,cablev -seven
pieces each 6 2, inches longs`four,pisces

2
eadh 34 a inches long, and nine piAkeis

4
each 19 a inches long. What is the total

length of cable needed.

14. A fixture is shown below. Find the indicated dimonsions:

Dimension A = Dimension D =

Dimension 13 = Dimension E =

Dimension C Dimension F =

Dimension G =

241
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15. Find the missing dimension A in the following sketch:

16. When aligning 'a motor, the following
pieces of steel are used under the base:
one piece .5" thick; one piece I" thick;

16 8
one piece r thick; and one piece r

32 64
thick. What is the total thickness of
all these pieces?

242
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KATRRNATICS FOR INDUSTRY

Date

UNIT 3 EXAMIXRTION

Shift

Name

Grade
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Observe the instructions in solving the following problems;
always reduce to lowest terms or round the numbers to the
indicated decimal places (shown in parenthesis).

Write each of the word statements as a decimal number.

1. Five Hundred Four and Twenty-Two Hundredths

2. Two and Five Tenths

3. One Hundred Fifty and Three Thousandths

4. 16.7091 (2)

5. 42.02997 (4)

6. .8999 (3)

7. 104.01997 (3)

Express these common fractions as decimals to four
places.

8) A 9) 11
9 18

10) AI 11) 2A
50 27

Express these decimals as common fractions.

12) .21 13) .0303

14) .625

15) From the sum of 22.825 and 35.099 subtract sum of 19.01
and .1258

16) 22.08 x 19.23 x .092
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17) An assaibler checks 630 parts for the total week. On
Wednesday of that particular week, he checked 205. What
decimal of the total checked is the amount checked on
Wednesday?

18) Complete the sequences

a) .24, .16, .18,

b) .43, .49, .55,

c) .56, .50, .44,

d) .80, .40, .20,

;
1

.10,

244
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NATEENATICS IFOR INDUSTRY

UNIT 4 EXAMINATION

Date

Shift

Name

Grade
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Observe instructions in solving th% following problems:

1. Express 19.6% as a decimal fraction.

2. Write 0.91 as a percent.

3. What is 7% of 140?

4. 60 is 80% of what number:

5. Find 25% of 120.

6. Express 218.7% as a decimal fraction
(or mixed decimal).

245
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7. Express 109.8% as a common fraction
(or mixed number).

8. Convert 0.8125 to percent. (Round to
2 decimal places).

9. Whi& percent of 140 is 105?

10. Determine the range (R), average (X), and
median for the following sets of numbers:

a. 6, 5, 9, 4, 8, 11, 10, 7

Median

b. 0.0098, 0.0087, 0.0092, 0.0087,
0.0084, 0.0098

246
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MATENMATICS POR IMUSTRY

UNIT 5 EXAMINATION

Date

Shift

Name

Grade
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Observe instructions in solving the following problems:

1. Express 42 inches as fet.

2. Multiply 2 ft 8 1 in by 3.
2

3. Express 616 meters as kilometers.

4. Find the sum of 4.6 cm and 17.8 mm in
millimeters.

5. Write 1.6 cu. ft. as cubic inches.

6. Write 25 oz. as pints. (Round to
2 decimal places.)
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7. Express 2.3 L as milliliters.

8. Express 5.2 oz. as milliliters. (Round
to 3 decimal places.)

9. Write 0.17 Kg as grams.

10. Hot air passes through a duct at a rate of
500 cubic inches per second. Compute the
number of cubic feet of hot air passing
through the duct in one minute-, (Round
answer to 2 decimal places.)

11. Ade 61.9 cm + 17.9 dm + 74.3 mm + 0.08 m.

12. Express 47.8 rods as yards and inches.

13. Express 9.13 metric tons as lb.

248
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14. Select the greater of each of the two signed numbers
and indicate the number of units by which it is greater:

a. (-51.79), (-39.35) =

b. (-29 A), (-16 A) =
16 8

15. Express each of the pairs of signed numbers as absolute
values and report the difference:

a. +10.54, (-7..46) =

b. (-0.08), (-0.009) =

16. List each of the following sets of numbers in order of
increasing value, starting with the smallest value:

a. -17.6, +14.1, +2.3, -11.4, -7

INN!

b. What is the range of the above set of value?

17. a. 0, -7 1, -9 A, -10 1, -1 7
2 32 4 16

b. How far is it and what direction from the maximum to
the minimum value?
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Express the followivg as an algebraic expression.

1. Divide 25 by b

2. Increase e by 12

3. Reduce y by 75

4. The square root of X plus 6.8

5. One half X minus four times y

6. The cube root of h times the square of p

7. Divide x by the product of 25 and y

8. Take the squdre root of r, add s, and subtract the product
of z and t:

9. In a series circuit the total resistance (Rt) of a circuit
if equal to the sum of the three individual resistances
R1, R2, R3. The circuit has a total resistance of 200
ohms. Express the resistance Rl.

41=1,

A.O. Impedance (Z) of a circuit is computed by adding the
square of resistance (R) to the square of the reactance
(X), then taking the square root of the sum. Express the
circuit impedance.
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11. The electrical power (P) dissipated by an incandescent
lamp is directly proportional to the square of the
voltage drop iL) across the lamp and inversely
proportional to hte electric resistance (R) of the lamp.

Solve each of the equations for the value shown.

12. X1 = 21rn, solve for L

13. A = 2al, solve for D
4

14. Xc =, , Solve for C
2TrfC

15. M = kal L2, Solve for Ll

Substitute numbers for letters and evaluate the
following.

16. If X = 6 and y = 2

a) 2xy - y =

b) (x + y) (x - y) =

c) x + =
x - y

d) 2x - x 3 =

e) 2x + xy - 4y =

251
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Suggestions for Using Manual
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unit la ausauted Instructional nrategies/General
fuggestions rox Vijim Namal

=ALS nuns
1. Place Value

For this topic (every student, no matter what level can
benefit)

Additional drill sheets with examples like the ones cited

below should be provided for the students.

Students should be givea a copy of the Numerical Periods

Chart. (see Appendix)

Examples:

a. One Hundred Twenty , Three

b. Five hundred One

c. Two Hundred Twenty-Five and Twenty-Five Thousandths *k

* Usually in oral communication errors will be made "One

Hundked and Twenty Five". Many students-are not aware of

the fact that 'and' is used only in place of the decimal

point. (cite for example writing a check)

** Use English Numbering System Chart (which appears in
Manual)

Additional drill (like the examples shown below) should

also be provided

Write the words for each number listed below.

A. 225

B. 4035

C. 59

253
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D. 199

2. The Whole is llgual to the Sum of its Parton - Using
Graphics

Most effective if overhead projection is used.

Note: Some students will itavo a great deal of trouble
interpreting diagrams. Additional examples
should be given.

Examples:

F sat 12 " A" 2" E = ?

3. Some students (this especially holds true when the class
is not using the calculator (see Appendix for "Thoughts on
Use of the Calculator") will need the aid of the
Multiplication Chart (see Appendix).
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Unit 2.1. Instructj,onal fitriataginaultral
fultights Lax Dim =ma

CONNOR FRACTIONS

1. Concept of a Fraction

This is a good time to emphasize that anytime in math

when there is a line separating either a number, fraction,

decimal, etc. from another number, fraction, denimall etc. -

it signifies that the numerator is divided by the

denominator. e.g. 1 can represent the fact that
6

cookie is being divided among "6" peoplu; therefore, you

will just receive a fraction of the cookie, or 1 of it.
6

1 - 6. Re-emphasize this through-out the entire unit.

Allowing for differentiation among a heterogeneous group

of students, more work should be done with lower -skilled

students on the concept of a fraction. Using fraction strips

(see Appendix) construct examples illustrating the concept of

fraction. This can be a tie in with equivalent fractions.

Example:

The maintenance Department at ALPO haye decided to

establish two teams. Each team will work the same amount of

time each week. Team ',Aft decided to divide the 24 hour work

day into 2 shifts, while "V decided to divide the 24 hours

into 4 shifts. (display a circle divided intc 4 parts on

transparency using an overhead projector). Superimpose a

circle divided into halves onto the transparency divided into

fourths.

255
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2. Dictionary Terms - (lower-skilled group)

Since the terms numerator and denominator are frequently

nsed, a good way to remember is Moo for down [ .21 ] the "61, is
( 6

4own - fienominator; the upper number is therefore the

numerator.

3. Lowest Common Denominator

With a lower to middle - skille6 group of students, work

through the steps illustrated in the curriculum guide. When

working with a more advanced group, challenge with

concentration on the prime number factoring system.

4. Addition of Common fractions

Principle of equivalent fractions may or may not be used

when obtaining new forms of numerators (may be more confusing

than beneficial)

Lower-skilled students may be initially very confused with

the different concepts of fractions. This might be a good

time to quiz them on what they have already learned. (see

Appendix) This method could and should be employed

throughout the entire manual when the instructor feels it's

necessary.

5. Adding Fractions, Mixed Numbers, and Whole Numbers

Students may experience some difficulty with transfer of

improper fraction to whole number. Additional drill may be

necessary.
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6. 6Ubtraoting Praotiona

Encourage students (using red pencils) to circle sign so

. as not to add when they should be subtracting.

Lower skilled students will experi4nce difficulty with

"borrowing" from whole number in order to be able to subtract

the subtrthend from a suf cient amount.

7. Multipncation and Dirision of !motions

Students win find Lhe multiplication and division of

fractions much easier than the addition and subtraction.

When multiplying fractior-, and "cancelling" demonstrate that

a number can't be used more than once but, continue to cancel

as long as there is a numerator and denominator that can be

cancelled. e.g. 2 x A x = 1
164 15 6 6

Remind students that it doesn't always have to be

diagonally worked - you must always be cancelling a

numerator with a denominator.
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unit 21. gested Instructional Strategies/General
suggestions lox Using MAnual

DECIML8

If using this manual in a heavy manufacturing ,

environment where employees sperid a gkeat deal of time

. mensuring with a micrometer, keep in mind that "shop talk"

often confuses the reading of a decimal. Very often, .0065

is referred to as 6.5 and not sixty five thousandths, because

they work in thousandths and often ver6ally abbreviate.

When expressing decimals as common fractions, you can

have your students check their answer. e.g. 0.065

Disregard all zeros between the decimal point and the

first number to the right - place the number "65" in the

numerator's place - count how many numbers there were

including the zeros - in this case "3" that's the number

of zeros you write and then add a 1 - 3 zeros plus a 1 =

0.. When rounding, instruct students to wait to the end to
1000

round.

1. Division of Decimals

Special emphasis should be placed on the understanding

of division of a "tenth" of a number yielding a whole number

e.g. .8 .4 = 2

Students will have a hard time understanding why you

have a whole number for an answer. Explanations should be

given that there are "2" four tenths in every group of eight

tenths. Its how many four tenths there are.
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PUMPS, 161DINN and MAXON

1. Impressing Percents as Decimals and tractions

When instructing students to express percents as

decimals and fractions, show them how to move th, decimal

point in accordance to +or x. Two places to the right

(X), as opposed to two places to the left (+).

% ---- Decimal
Fract3_on

Move decimal point two places to the left
( 100)

Decimal ---- %
Fraction

Move decimal point two places to the right
(x 100)

2. Type of Percent Problems

Students will definitely have own way of calculating

Type I percent problems (perfectly alright) - will start to

see the benefit of "formula" when working Type II and Type

Iii problems.

Formula should be emphasized:

'cart = =RI
1whole 100 I
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Particular attention should be pay to the comprehension of

the word problems in the Practical Application of Percents

section. For example, students shGuld understand that in

problem #1 that Jim's gross pay of 30,100 was 10% less than

last year's gross pay or 90% of the whole.

Nhen discussing Average, Median and Range be sure to

note, especially in workplaces where additional training such

as M.: (Statistical Process Control) will follow, that

average and "mean" are synonymous.
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1. ambers

Al great deal of time should be spent on the Metric

Chart. Students are often confused with the relationship and

correlation from one unit of measure to another. This is a

good time to reiteraZe the movement of the decimal point.

e.g. one centimiter is equal to .3937 inches, while one

decimeter is equal to 3.937 inches (the decimeter is .1

larger).

2. Signed lumbers

Concept of Signed Numbers should be illustrated

vertically (as in the reading of thermometers) and also

horizontally (as in the number line). Have students keep

"Rules for Signed Numbers" handy when doing operations. This

concept can be difficult and reinforcement is poosible in the

Computer Literacy unit.
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RATIO AND INTRODUCTION TO ALGEBRA

Students have an automatic aversion juctt to the word

"algebra". (even the best of them) Startin4 out very slowly,

and discussing "unknowns" works best. Refer at this time to

the many places that we do use Algebraic formula in order to

solve for the unknown. Just in Unit 4. we used a formula to

solve for the part, the whole or the rate.

Emphasize that when solving simultaneous equations a

balance must always be maintained.

Students are often confused with the unknown not always

on either the right hand side or either the left hand side of

the equation.
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COMPUTER LITERACY USING ALGEBRA SOFTWARE

Survey your students in order to find out the level of

computer literacy. Students will usually fall in one of the

following categories:

1. No computer experience

2. Limited experience

3. Some training and experience

4. Computer at home

Prior to computer class, group students according to the

survey above (mixing different levels of literacy as much as

possible). When grouping students at the individual

computers (preferably two at the computer) have tne student

with the least amount of experience turn the computer and the

monitor on, etc. while giving initial literacy instructions.

After students begin working on the software, content

will become more-important to them, and their uneasiness with

the machine itself will star to dissipate.
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Thoughts on Me of the Calculator

The calculator can be used:

- Zo encourage students to be
concepts

- To act as a flexible answer
computations

- As a resourceful tool which
in problem solving

inquisitive with mathemat:_cal

key to verify the results of

promotes student independence

- To solve problems that have been too time consuming or
impractical to be done with paper and pencil
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FRACTION EQUIVALENT STRIPS
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UNIT 2 QUIZ.

"

NAME

1. In the fraction 2, the 2 is the numerator or
denominator? 5

2. In the fraction 2, the 5 is the numerator or
denominator? 5

Convert each improper fraction to a mixed number:

3 . i = .5. A2
5 4

4. 22 = 6. 12 =
12 2

Eacpress each common fractioA as an equivalent fraction:

7. 2 = 8. 2 =
16 64 15

Express each common fraction in lowest terms:

9. A = 10. 15 = 11. 4
36 25 8

Exprese these mixed numbers as fractions:

12. 2 = 13. 5 A
8 6

10. 2 3 1
2 7

3 .1 16 1
8 2

+ +
1 5, 5 2

6 3
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